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ABSTRACT
This study concerns the de sc rip tio n  o f  speech sound production e rro rs  
o f  c le f t  pa late ch ild ren  in  terms o f phonological processes. E ight 
fou r-yea r o ld  ch ild ren  w ith  repaired c le f ts  o f  the pa la te  were 
studied. Speech" samples were obtained from an ob jec t naming task and 
a structu red  connected speech task. Results were analysed in  terms o f  
group and in d iv id u a l sub ject performance. In the group a n a lys is , 
eleven phonological processes were id e n t if ie d .  These comprised m ain ly 
s u b s titu tio n  processes but s y lla b le  s tru c tu re  processes and 
a s s im ila tio n  processes were observed. Some o f  these processes were 
considered as being typ ic a l o f c h ild re n  w ith  norm a lly  developing 
phonology, others suggested pa tterns o f  phonological delay, and s t i l l  
o thers , pa tterns o f  phonological deviance. Noteworthy was the 
heterogeneity o f  process occurrence; no two subjects showed the same 
sets o f  phonological processes. Some processes, were however, present 
in  a l l  e ig h t subjects. In  add itio n  to  phonological process ana lys is , 
co n tra s tive  analyses were performed on the speech samples fo r  each 
subject. The re s u lts  o f  in d iv id u a l analyses ind ica ted  th a t the 
subjects showed a reduction  in  th e ir  systems o f phonemic con trasts  as 
they were unable to  make meaning d iffe rences  between some classes o f 
sounds a t the le ve l o f speech output. D iagnostic and therapeutic  
im p lica tio n s  o f the fin d in g s  o f  the study were considered.
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CHAPTER 1
INTRODUCTION
The development o f good communication s k i l ls  is  a c r i t ic a l  
consideration 'in  the h a b il i ta t io n  o f ch ild re n  w ith  c le f t  pa la te . For 
many c h ild re n  w ith  c le f t  pa la te  surg ica l management o f  the c le f t  is  
fo llow ed by normal development o f  speech. A substan tia l percentage o f 
c le f t  pa la te  ch ild re n , however, f a i l  to  develop s a tis fa c to ry  speech 
and requ ire  fu r th e r  treatm ent.
H is to r ic a l ly ,  d isordered speech production in  c le f t  pa la te  ch ild ren  
has been p r im a r ily  re la ted ' to  s tru c tu ra l inadequacies. I t  is  w ide ly  
accepted th a t velopharyngeal incompetence, re s u lt in g  in  the in a b i l i t y  
to  Impound in tra -o ra  I a i r  pressure, is  the p rim ary causal fa c to r  o f  
disordered speech production. A dd itiona l fa c to rs  such as dental and 
occlusal anomalies, and the increased r is k  o f m iddle ear pathology 
and hearing loss may also in fluence  the production o f normal speech.
However, s tru c tu ra l fac to rs  alone cannot lo g ic a l ly  account fo r  a l l
e rro rs  in  speech production in  ch ild re n  w ith  c le f t  palate. Factors
which a ffe c -  team ing  may p lay an e qua lly  Im portant ro le  in  the
acq u is itio n  '  ueech. M o lle r, K itt le s o n  and Broen (1983) summarise
the cu rre n t approach cogently when they sta te :
When ch ild ren  w ith  no physical dev iations have a r t ic u la t io n  
problems, .e assume they are the product o f fa u lty  learn ing . 
When c le f ts  are present, we o ften  behave as though physical 
fa c to rs  are the sole causes o f  a r t ic u la t io n  problems (p. 5).
I t  must be appreciated th a t apart from having a deviant speech 
mechanism, the developing c le f t  pa la te  c h ild  must learn  the 
phonological system o f h is ambient language community. As such, he is  
subject to  the same p h ys io lo g ica l, perceptual, co g n itive  and 
m aturational co ns tra in ts  as are n o n -c le ft pa la te  ch ild ren  
(M cW illiam s, M orris and Shelton, 1984/.
Survey o f the l i te ra tu re  dealing w ith  communication problems o f c le f t  
pa la te  ch ild ren  reveals th a t a great deal o f a tte n tio n  has been given 
to  the s tru c tu ra l and phys io log ica l foundations o f  speech production 
(M cW illiam s, 1954; Mo??, 1964; She?ton, Brooks and Youngstrom, 1965; 
Spriestersbach and Powers, 1959; Subtelny and Subtelny, 1959, among 
others). Researchers in  c le f t  pa late have paid l im ite d  a tte n tio n  to  
the d e scrip tion  n f the phonological aspects o f speech sound 
production, i.e . to  the patterns o f  sound usage in  langueoe. However, 
several authors have a lluded, a t le a s t in d ire c t ly ,  to the p o s s ib i l i ty  
th a t ch ild re n  w ith  c le f t  pa la te  may d isp la y  pa tterns o f  phonological 
development which are d if fe re n t from those o f  n o n -s tru c tu rs lly  
impaired ch ild re n  (Bzoch, 1965; Edwards, 1980; M o ll, 1968; Shames and 
Rubin, 1979).
Researchers in  I phonoiogy, on the o the r hand, have seldom
examined the e rro rs  o f c le f t  pa la te  ch ild re n  in  a phonological
context. Instead, the p r in ic ip le s  o f  phonological analysis have, 
in  the main, been applied to  c h ild re n  w ith  fu nc tiona l a r t ic u la t io n  
disorders. Only in  the la s t  decade, have attem pts been made to 
examine phonological development in  o ther c l in ic a l popu la tions, e.g. 
hearing impaired (Dodd, 1976) and m en ta lly  retarded ch ild re n  (S toe l- 
Gammon, 1980); and i t  is  o n ly  in  the past three years th a t system atic 
stud ies have been conducted to  describe the phonological pa tterns o f 
c le f t  pa la te  ch ild ren  (Hod.son, Chin, Redmond and Simpson, 1983;
Lynch, Fox and B rook-c ire , 1983; M o lle r e t a l. ,  1983). Other c l in ic a l 
phonologlsts do men'. c le f t  pa la te , but u s u a lly  in  passing, to  
i l lu s t r a te  the d iff- '-.-: cp between phonetic and phonological d isorders 
(Grunwell, 1983a; and Kw iatkowski, 1980).
In  the past, asses- ^  and rem ediation o f disordered speech in  c le f t  
pa la te  ch ild ren  have la rg e ly  re fle c te d  the tra d it io n a l approach used 
fo r  ch ild ren  w ith  func tiona l a r t ic u la t io n  disorders i.e . c h ild re n  who 
nave no id e n t if ia b le  organic cause fo r  th e ir  speech d isorder. Speech 
assessment has focused predominantly on the de sc rip tio n  o f e rro rs  o f
' a r t ic u la t io n  a t a segmental le v e l. In the same ve in , rem ediation 
procedures have emphasized co rre c t production, usu a lly  in  a sound-by- 
sound approach. Typical 1y, as in  therapy fo r  func tiona l a r t ic u la t io n  
d isorders, a ta rg e t sound is  selected fo r  reasons such as 
s t im u la b i l i ty ,  developmental sequence, v i s i b i l i t y  o r in c o n s is te n tly  
co rre c t production and then co rre c t production is  taught f i r s t  in 
i n i t i a l , then medial and then f in a l word p o s itio n . When the c h ild  is  
able to  produce the ta rg e t sound in  words and phrases, the process is
repeated fo r  the fo llo w in g  e rro r sound. While th is  t ra d it io n a l
approach has e f fe c t iv e ly  served c le f t  pala te  ch ild re n  w ith  few e rro rs  
o f  a r t ic u la t io n ,  i t  has been less e ffe c tiv e  w ith  ch ild re n  who have 
m u lt ip le  e rro rs  (Bzoch, 1979; McW illiams e t a l. ,  1984).
In  the la s t  decade, the increased knowledge o f normal phonological 
development and growing d is s a tis fa c tio n  w ith  the tra d it io n a l approach 
to  therapy fo r  c h ild re n  w ith  m u lt ip le  a r t ic u la t io n  e rro rs  have led 
speech pa tho log is ts  to  apply the p r in c ip le s  o f phonological theory to  
the ana lysis o f  disordered speech production. Such descrip tions  have
employed the constructs o f d is t in c t iv e  fea tu res (McReynolds and
Huston, 1971), phonological ru les (Compton, 1976) and phonological 
processes (Ingram, 1976) in  order to  re la te  the c h i ld ’ s productions 
to  the standard a d u lt model. This phonological approach to  the 
de scrip tion  o f speech production d isorders d if fe r s  fundam entally from 
the tra d it io n a l approach in  th a t the former considers patterns o f 
e rro rs  and the system atic nature o f  speech production whereas the 
la t t e r  considers in d iv id u a l segments as independent u n its .
Despite growing recogn ition  o f the need fo r  the d e scrip tion  o f 
patterns o f e rro rs , o n ly  a few attem pts have been made to  b ring  the 
power o f  cu rren t assessment techniques to  bear on the ana lys is  o f the 
speech o f ch ild re n  w ith  c le f t  pa late as noted by M cW illiams, e t a l.  
(1984) and M o lle r e t  a l.  (1983). To the present w r ite r 's  knowledge, 
on ly  three re c e n tly  published stud ies mentioned above, i.e . Hodson e t
a l.  (1983), Lynch e t  a l.  (1983) and M o lle r  e t a l . ,  (1983) have 
applied phonological ana lys is  to  the d e scrip tion  o f speech disorders 
in  c le f t  palate ch ild re n . These studies have u t i l is e d  s ing le  cases, 
l im i t in g  the g e n e ra lis a b il ity  o f th e ir  f ind ings .
The present study was m otivated by the pauc ity  o f knowledge regarding 
phonological patterns in  ch ild ren  w ith  c le f t  palate. I t  is  hoped th a t 
understanding o f the phonological pa tte rns in  c le f t  pa la te  ch ild re n  
in  these terms may a id  in  fo rm u la ting  appropria te  treatm ent aims.
The th e o re tica l framework adopted in  the present study is  th a t speech
sound production e rro rs  in  ch ild ren  w ith  c le f t  palate are ru le
governed and system atic in  nature, a view supported by Grunwell
(1983a) and Ingram (1976) as w e ll as by observations from the
w r ite r 's  c l in ic a l experience. According to  Ingram (1976):
v i r t u a l ly  every s tudy th a t has undertaken the l in g u is t ic  
ana lysis o f  a c h ild  w ith  a phonological d is a b i l i t y  has 
revealed system in  the c h ild 's  speech. This is  tru e  both fo r  
c h ild re n  w ith  a general d isorder and those w ith  sp e c ific  
syndromes, fo r  example, hard o f  hearino, c le f t  p a la te , etc.
(p. 99).
Furthermore, i t  is  the w r ite r 's  contention th a t the e rro r patterns 
observed in  c le f t  pa la te  ch ild ren  seem to  re f le c t  impaired a b i l i t y  to  
signal the phonological con trasts o f  th e ir  language on a productive 
le v e l. This study aims to  te s t  th is  assumption by examining these 
pa tte rns in  g rea te r d e ta il through the a p p lica tio n  o f phonological 
process an a lys is .
The construct o f  a phonological process is  derived from Stampe's 
theory o f na tura l phonology (1969). Phonological processes are seen 
as s im p lif ic a t io n  s tra te g ie s  "which operate on the a d u lt in p u t to 
produce the c h ild 's  speech pa tte rn" (Ingram, 1976, p. 49). For 
purposes o f the present study, a phonological process is  defined as a 
system atic sound change which merges the phonological con tras t o f  a 
class o f sounds or sound sequences. Discussion o f the controversy 
surrounding the d e f in it io n  o f a phonological process is  elaborated on
in  C h ap te r 3.
In  co n tras t to  the tra d it io n a l approach to  the d e scrip tion  o f speech 
sound production d isorders, the phonological process approach takes 
account o f  both the s y lla b le  s tru c tu re  as w ell as the segmental 
le ve ls  o f speech production (Ingram, 1976). I t  provides the c lin ic ia n  
o r observer w ith  a usefu l to o l fo r  the id e n t if ic a t io n  and de sc rip tio n  
o f patterns in  a given ch ild 's  speech production and o ffe rs  valuable 
in s ig h ts  fo r  rem ediation planning (Grunwell, 1982; Hodson and Paden, 
1983). Since recent research has adopted th is  framework fo r  the 
d e sc rip tio n  o f  normal phonological development, "the processes found 
in  disordered data are e a s ily  compared w ith  what are taken to  be 
normal processes" (Grunwell, 1981, p. 55).
A t the o u tse t, i t  is  im portant to  s ta te  th a t the present study is
o ffe red  from a c l in ic a l perspective. I t  is  not the purpose o f  th is
in v e s tig a tio n  to  evaluate or indeed examine a p a r t ic u la r  phonological
theory as applied to  c le f t  pa late. Instead, the purpose is  to  examine
whether disordered speech production o f  c le f t  pa la te  ch ild re n  can be
described in  terms o f  phonological processes. Furthermore, although
the construct o f  phonological process is  cen tra l to  the theory o f
natura l phonology, i t s  a p p lica tio n  in  the present research d if fe rs
from th a t sta ted in  Stampe's (1969) th e o re tica l account. Stampe
assumes th a t the underlying representations o f the c h ild  are
equiva lent to  th a t o f  the a d u lt;  in  the present study, no claim s are
made aLout underly ing representations o r about phoneric perception.
Thus, phonological processes are used s im ply as descrip tions  o f
observed d e fic ie n t patterns which operate a t the physical phonetic
le ve l o f speech p ro d u c tio n ^ .e . a t the leve l o f "physical speech
production and/or the re s u ltin g  acoustic s igna l” (Foster, R ile y  and
Parker, 1985, p. 295). The w r ite r  adopts the view o f  Hodson and Paden
(1983) who acknowledge tha t:
... a great deal more research is  needed on how ch ild ren  
perceive a d u lt speech, how they in te rn a lly  organize the 
acoustic s igna ls  they perceive and how th e ir  surface forms
re la te  to  th e ir  in te rn a l o rgan iza tion  o f these s igna ls  before 
we can make p o s itiv e  statements concerning the cause o f  a 
c h i ld ’s phonological system (p. 8).
The purposes o f the present study are to  describe the speech sound
production disorders o f  a group o f  ch ild re n  w ith  c le f t  pa la te  w ith in
the framework o f phonological process ana lys is  and to  explore the
a p p H ca b H tty 'O f th is  framework o f  ana lys is  to  disordered speech
production in  c le f t  pa la te  ch ild re n . I t  is  hoped th a t the fin d in g s  o f
th is  study may a id  in  the more e ffe c tiv e  diagnosis and rem ediation o f
speech disorders in  ch ild re n  w ith  c le f t  palate.
I .  TERMS USED IN THE STUDY
At the ou tse t i t  is  necessary to  de fine  some o f the terms as they are 
used in  the study.
The phrase "speech sound production d isorder1' is  used d e lib e ra te ly  
and in  preference to  "a r t ic u la t io n  d isorder" or "phonological 
impairment” as i t  makes no c la im  regarding the e tio lo g ic a l basis o f 
the d isorder. As used in  th is  con text, "speech sound production" 
re fe rs  to  the phonetic output o f the consonants o f  English, i.e . the 
physical phonetic leve l re fe rred  to  on p. 5 ,and does not re fe r  to 
phonemic o rganisation.
In  th is  re p o rt, " a r t ic u la t io n " re fe rs  to  the a c t iv i t y  o f  the 
s truc tu res  o f  the o ra l mechanism necessary to  produce a p a r t ic u la r  
sound; i t  does not the re fo re  denote "a r t ic u la t io n "  in  re la t io n  to  
"phonology" as has been used elsewhere (Shelton and McReynolds, 1979; 
Shriberg and Kw iatkowski, 1982a).
C le ft pa la te  re fe rs  to  the congenital cond ition  a ffe c tin g  the normal 
development o f the hard and s o ft pa late. Although i t  is  recognised 
th a t c le f t  l i p  and palate fre q u e n tly  co-occur, fo r  the sake o f 
b re v ity  the term " c le f t  pa late" is  used in  preference to  " c le f t  l i p  
and/or pa late". In a d d itio n , the study makes frequent reference to  
" c le f t  pa la te  ch ild re n ". This term does not deny the a d d itiona l 
features which characterise these ch ild re n , but is  used as such fo r
convenience.
A complete c le f t  re fe rs  to  a c le f t  which extends from the external 
1 ip  p o s te r io r ly  through the a lve o la r arch and the hard and s o ft 
palates (McW illiams e t a l. ,  1984).
An iso la ted  or incomplete c le f t  re fe rs  to  a c le f t  which occurs 
w ithou t l i p  involvement. I t  may include a l l  o f  the hard pa la te 
p o s te rio r to  the in c is iv e  foramen o r on ly  a small po rtion  o f  the 
p o s te rio r border o f  the s o ft p a la te ; o r i t  may be somewhere between 
the two extremes (McW illiams e t a l. ,  1984).
I I .  DESCRIPTION OF CHAPTERS
The discussion presented in  Chapters 2 and 3 is  intended to  provide 
background in fo rm ation  o f the major areas covered in  the present 
study and to  serve as a framework fo r  the in te rp re ta tio n  o f i t s  
re su lts . Chapter 2 describes the fea tu res o f and the fa c to rs  
c o n tr ib u tin g  to  disordered speech sound production in  preschool 
ch ild ren  w ith  c le f t  palate.
Chapter 3 o u tlin e s  the controversy surrounding the sta tus o f 
a r t ic u la t io n  versus phonological d isorders. This chapter describes 
the a p p lica tio n  o. phonological theory to  the c l in ic a l management o f 
ch ild ren  w ith  speech sound production disorders in  general, and to  
c le f t  pa la te  ch ild re n  in  p a rt ic u la r .
Chapter 4 h ig h lig h ts  the major methodological issues re la t in g  to  data 
c o lle c t io n  and data analysis fo r  the study.
Chapter 5 concerns the design o f the study, the d e scrip tion  o f  the 
subjects and the procedures fo llow ed.
Chapters 6 and 7 d e ta il the re su lts  o f  the study and the discussion
thereof. In Chapter 6, the re s u lts  o f  the phonological process 
analyses are presented. These re su lts  are presented in  two sub­
sections. In the f i r s t ,  group trends are described. The second sub­
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section d e ta ils  the phonological processes observed and the manner in  
which they were applied by the subjects.
Chapter 7 contains tne fin d in g s  o f the phonological ana lys is  o f  the 
speech samples o f  in d iv id u a l subjects.
Chapter 8 presents a general discussion which includes a summary o f 
the major fin d in g s  o f the study. The f in d in g s  are in te rp re te d  in  
terms o f  previous research in  the f ie ld s  o f  c le f t  pa la te  and c l in ic a l 
phonology.
Chapter 9 forms the f in a l chapter o f  th is  re p o rt and contains the 
concluding comments. C lin ic a l im p lica tio n s  o f the fin d in g s  are 
discussed and in d ica tio n s  fo r  fu tu re  research are suggested.
CHAPTER ?.
ETIOLOGICAL FACTORS RELATED TO SPEECH SOUND PRODUCTION ERRORS
IN CHILDREN WITH CLEFT PALATE-
A major concern o f  the speech p a th o lo g is t involved in  the management 
o f  ch ild ren  w ith  c le f t  pa la te  is  the d if fe re n t ia l diagnosis o f the 
causes •'f d isordered speech sound production (Bzoch, 1979). The 
e tio lo g y  o f  speech problems fn  c le f t  pa la te  can be considered in  
terms o f  tnose fac to rs  which re la te  d ire c t ly  to  the s tru c tu ra l 
pa la ta l de fic ie n cy  and those which are associated w ith , but are not 
d ire c t ly  p a rt o f  the c le f t  palate. This chapter deals w ith  those 
fac to rs  or va riab les  which are co n tr ib u to ry  to  speech sound 
production d isorders in  ch ild re n  w ith  c le f t  pa la te . As a framework 
fo r  th is  discussion, the c h a ra c te r is t ic  speech sound production 
e rro rs  frequen tly  observed in  c le f t  pa la te  ch ild ren  are b r ie f ly  
presented.
I .  FEATURES OF DISORDERED SPEECH SOUND PRODUCTION IN PRESCHOOL 
CLEFT PALATE CHILDREN 
In the past, several descrip tions have been published charac te ris ing  
disordered speech sound production in  ch ild ren  w ith  c le f t  palate 
(Bzoch, 1965; 1979; F le tcher, 1978; M o ll, 1968; McWilliams e t a l., 
1984; Spriestersbach, 1965; Spriestersbach, Dariey and Rouse, 1956; 
Van Demark, M orris and Vandehaar, 1979; among others). In the main, 
these descrip tions  are based on group trends ra the r than in d iv id u a l 
cases. Furthermore, i t  is  not uncommon, among these p u b lica tio n s , to  
f in d  reference to  " c le f t  palate speech", a "shorthand" phrase used to  
denote speech phenomena such as audible nasal em ission, hype rnasa lity  
and g lo t ta l and pharyngeal a r t ic u la tio n s . However, in  recent years 
th is  phrase has fa lle n  in to  d isrepute. C lin ic ia n s  and researchers 
a lik e  have fre q u e n tly  observed the presence o f  add itiona l e rro rs  o f 
speech production , apart from those mentioned above. Therefore, i t
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may be p o te n t ia l ly  hazardous to  appropria te diagnosis and therapy i f
on ly  the e rro rs  encompassed by " c le f t  pa la te  speech" are evaluated or
trea ted . In  a d d itio n , the v a r ie ty  o f  e rro rs  o f speech sound
production e x is t in  d if fe re n t combinations w ith in  and among c le f t
pa la te  ch ild re n . According to  M orris  (1979):
So heterogeneous is  the c le f t  palate population in  variab les 
re la t in g  to  communication s k i l ls  th a t i t  is  d i f f i c u l t ,  i f  not 
downright im possible tc  describe m eaningfu lly " c le f t  pa late 
speech* (p. 193)
Despite  the heterogeneity, however, ce rta in  features o f  d isordered  
speech production in  c le f t  palate ch ild re n  have been described often 
enough fo r  a common set o f  features to  emerge. These include the 
fo llo w in g :
A. Audible nasal emission
Audible nasal emission occurs when a i r  pressure norm ally d irected  
through the mouth, escapes through the nose, becomes tu rb u le n t and 
generates noise (M cw illiam s e t a l. ,  1984; M orris , 1979). Consonants, 
usu a lly  pressure consonants (stops, f r ic a t iv e s  and a f fr ic a te s )  are 
a ffected  by audib le  nasal emission. In most; cases, the ta rg e t 
consonant re ta ins  i t s  d is t in c t iv e  features and is  recognisable as 
such. In  some cases, however, audib le  nasal emission may be so severe 
th a t tn& phonemic c h a ra c te r is tic  o f  the ta rg e t sound is  lo s t  and oral 
stops may be perceived as nasal consonants e.g. [b ]  may be perceived 
as [m ].
8. Hypernasah'ty or hypernasal resonance 
In con trast to  audible nasal emission which a ffe c ts  pressure 
consonants, hypernasal resonance a ffe c ts  vowels and sy lla b ic  
consonants. In hypernasa lity , sound energy during the production o f a 
vowel is  resonated through the nasal c a v ity  (W ells, 1971).
Hypernasality is  a llophonic in  English and does not usua lly  a lte r  the 
phonemic ch a ra c te r is tic s  o f the ta rg e t sound (Shriberg and Kent,
1982). In the present study, occurrences o f hypernasa lity  are 
transcribed , but are not considered in  depth, since the prim ary focus
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concerns the phonological ra the r than the phoneti,': aspects o f  speech 
sound production.
C. Hyponasa1it.y o r denasa lity
Hyponasality, less common than hypernasa lity , is  characterised by en 
absence o f  normal nasal resonance u s u a lly  present in  vowels and nasal 
consonants (Bzoch, 1979). While hyponasa lity is  a llophon ic  fo r  the 
production o f vowels, in  severe cases i t  may a lte r  the phonemic 
con trasts in  nasa? consonants e.g. [n ]  m y  be produced as [d ] .
0. Gross pharyngeal or laryngeal compensatory a r t ic u la t io n s  
G lo tta l stops and pharyngeal f r ic a t iv e s  are compensatory 
a r t ic u la t io n s  which replace o ra l stops and fr ic a t iv e s  re sp e c tive ly , 
and usu a lly  occur in  the presence o f  velopharyngeal incompetence. 
Recently, Trost (1981) has added three o ther fre q u e n tly  occurring 
compensatory a r t ic u la t io n s  to  the c la s s ic  g lo t ta l stop o r pharyngeal 
f r ic a t iv e .  These include voiced and voice less pharyngeal stops, 
voiced and voiceless mid-dorsum p a la ta l stops and p o s te rio r nasal 
fr ic a t iv e s  (o ften  re fe rred  to  as a nasal snort).
E, Oral d is to r t io n s
Apart from the compensatory e rro rs  mentioned in  (D) above, a v a r ie ty  
o f d is to r t io n s  o f  o ra l consonants have been described, such as 
la te r a l ly  released /s /  g iv ing  r is e  to  [ i ] ,  or In co rrec t place or 
manner o f production o f  s ib i la n t  consonants (F le tche r, 1978).
F. Developmental e rro rs  common in  the speech o f norm ally
developing n o n -c le ft ch ild ren  
Several researchers have reported tha t ch ild ren  w ith  c le f t  palate 
commonly demonstrate e rro rs  o f  speech sound production which are 
s im ila r  to  those observed in  ch ild ren  w ithou t c le f t  pala te . These 
include in co rre c t production o f liq u id s ,  in te rden ta l f r ic a t iv e s ,  and 
consonant c lu s te rs  (Bzoch, 1965; Van Demark, 1964; Van Demark e t a l. ,  
1979).
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In  summary, c h ild re n  w ith  c le f t  pa late may d isp la y  c e rta in  e rro rs  o f 
speech sound production associated w ith  the s tru c tu ra l anomaly, 
whereas o ther e rro rs  may be typ ic a l o f the ,peech o f  ch ild ren  w ithou t 
c le f t  palate. U n til now, the features o f  disordered speech have been 
described w ithou t reference to  th e ir  e t io lo g ic a l bases. In  the next 
section , the wide range o f  fac to rs  underly ing these erro rs  o f 
production are explored.
I I .  FACTORS CONTRIBUTING TO DISORDERED SPEECH SOUND PRODUCTION 
IN CHILDREN WITH CLEFT PALATE 
Any attem pt to  exp la in  disordered speech production cannot on ly  be 
confined to  anatomical or phys io log ica l c o rre la te s , but must account 
fo r  the developmental fa c to rs  which con tr ib u te  to  speech sound 
a cq u is itio n  in  a l l  c h ild re n , w ith  and w ithou t c le f t  pala te .
The major co n tr ib u to ry  fa c to rs  to  disordered speech sound production 
in  c le f t  pa la te  ch ild re n  is  g ra p h ic a lly  conceptualised in  Fig 1. This 
explanatory model is  adapted from the work o f  Shriburg and 
Kwiatkowski (1982a) who used a s im ila r  framework to  consider *iie 
major e t io lo g ic a l co rre la tes  in  phono log ica lly  disordered ch ild ren . 
This model was f e l t  to  be appropria te  as i t  takes account o f m u lt ip le  
c a u s a lity  o f the speech problems and h ig h lig h ts  the in fluence  o f  oral 
mechanism c h a ra c te r is t ic s , developmental fa c to rs , and psychosocial 
fa c to rs  on the production o f speech.
Fig. 1: Major c o n tr ib u to ry  fa c to rs  to  disordered speech 
sound production in  ch ild ren  w ith  c le f t  pa la te  
(adapted from Shriberg and Kwiatkowski, 1982a)
The innermost c ir c le  o f the model represents the speech sound 
production d isorder o f a c h ild  w ith  a c le f t  pala te . The next three 
c irc le s  in  tu rn  r e f le c t  the in fluence  o f  speech mechanism, 
developmental and psychosocial fa c to rs  on speech sound production.
The combination o f  the three concentric c irc le s  captures the universe 
o f  predominant fa c to rs  a ffe c tin g  speech sound production in  ch ild re n  
w ith  c le f t  palate. The order o f p resentation o f the three c irc le s  is  
de lib e ra te  and re f le c ts  a progression from those fa c to rs , which are 
basic o r cen tra l to  the d isorder (mechanism fa c to rs ) to  those which 
are p e rip h e ra lly  or less d ire c t ly  re la ted  (psychosocial fa c to rs ). The 
three causal categories are not m u tua lly  exc lus ive ; th e ir  in te ra c tio n  
is  ind ica ted  by the double-headed arrows. M u ltip le  c a u s a lity  o f 
speech production e rro rs  is  ind icated by the broken lin e s  between the 
c irc le s ,  re f le c tin g  permeable boundaries.
I t  is  im portant to  note th a t w h ile  a l l  o f the abovementioned fac to rs  
can nega tive ly  in fluence  speech production, the most extensive 
research has been conducted on the ro le  o f  speech mechanism fa c to rs . 
Hence, th is  area is  the most de ta iled  in  the discussion below. 
Researchers have taken cognizance o f  developmental and psychosocial
fa c to rs , but th e ir  e ffe c ts  on speech sound production are less 
understood. This does not re fu te  the importance o f  such fa c to rs ; i t  
s im ply means th a t the co n tr ib u tio n  o f  developmental and psychosocial 
fa c to rs  has not been c le a r ly  spec ified  and requ ire  fu r th e r  research.
Follow ing is  a discussion o f  each o f  the fa c to rs :
A. Speech mechanism fac to rs
8. Developmental fac to rs
C. Psychosocial fac to rs  
This discussion is  provided as background in fo rm a tion ; the ro le  o f  
these fa c to rs  in  the speech production o f  the present subjects are 
not investiga ted  d ire c t ly  and no causal re la tio n s h ip  is  postu la ted 
between the fa c to rs  described and the speech sound production 
patterns observed in  the preseht subjects.
A. Speech Mechanism Factors
Impairment o f  the o ra l mechanism in  c le f t  pa la te  has been c ite d  as 
the s ing le  most im portan t co n tr ib u to ry  fa c to r to  speech sound 
production disorders {M o rris , 1988; Spriestersbach, 1965; Van Demark, 
1966). The observation th a t not a l l  c le f t  pa la te  ch ild ren  present 
w ith  deviant speech production pa tte rns prompted researchers to 
in ve s tig a te  more thoroughly which fa c to rs  o f  o ra l s tru c tu ra l 
impairment are p re d ic tiv e  o f  aberrant speech. The fo llo w in g  major 
e tio lo g ic a l s tru c tu ra l and phys io log ica l fa c to rs  have been spec ified  
in  the li te ra tu re  (Bzoch, 1979; Edwards, 1980; McWilliams e t a l. ,  
1984; M orris , 1968; Spriestersbach, 1965).
1. Extent o f the o r ig in a l c le f t
2. Velopharyngeal incompetence
3. Dental and occlusal anomalies
4. Presence o f  oro-nasal f is tu la e
5. Nasal and pharyngeal obstruc tion  
Tongue posture
7. Middle ear disease and hearing loss ( i t  is  recognised
th a t th is  fa c to r  is  not d ire c t ly  re la ted  to  speech mechanism
-fa c to rs . However since m iddle ear disease is  o rg a n ica lly  
based, i t s  in c lu s io n  in  th is  section was deemed appropria te ).
8. Surgical variab les such as tim ing  o f  surgery and the nature 
o f  the surg ica l technique
9. O rthodontic and/or prosthedontic variab les
1. Extent o f the o r ig in a l c le f t
The re la tio n sh ip  between the se v e r ity  o f the o r ig in a l c le f t  and 
subsequent speech outcome has been investiga ted  by several 
researchers (Bzoch., 1965; F le tche r, 1978; Krause, Tharp and M orris , 
1976; McWilliams e t a l. ,  1984; M o ll, 1968; Ross and Johnston, 1972; 
Spriestersbach, Parley and Rouse, 1956; Spriestersbach, Moll and 
M orris , 1961).
As would seem lo g ic a l, the general f in d in g  revealed by the 
abovementioned research as w e ll as c l in ic a l observation, ind ica tes 
th a t the more severe the c le f t  Involvement, the g rea te r the 
l ik e lih o o d  o f  disordered speech production. C le fts  o f  the l ip  o n ly  or 
the l i p  and alveolus are ra re ly  associated w ith  speech sound 
production e rro rs  (McW illiams e t a l. ,  1984; Ross and Johnston, 1972). 
Children w ith  complete b ila te ra l c le f ts  o f the l i p ,  a lveo lus, hard 
and s o ft palates show’ worse speech sound production p ro fic ie n cy  than 
those w ith  u n ila te ra l complete c le f ts  (Spriestersbach e t  a l.  1961). 
However, common to  both groups is  the p red ispos ition  fo r  m a x illa ry  
arch collapse and/or velopharyngeal incompetence which may n ega tive ly  
Influence speech sound production. Some researchers, no tab ly Glover 
(1968, c ite d  by P. ss and Johnston, 1972) and McWilliams and Matthews
(1979) have notec th a t ch ild re n  w ith  iso la te d  o r incomplete c le f ts  o f 
the hard and s o ft pa la te  are Inc lined  to  have poorer speech 
production s k i l ls  than those ch ild ren  who have complete c le f ts .  They 
reason th a t poor speech may be a ttr ib u ta b le  to  the fa c t  th a t iso la te d  
pa la ta l c le f ts  are fre q u e n tly  horse-shoe shaped and wide a t  b ir th  
w ith  extensive tissue  de fic iency. Further, iso la te d  c le f t  palates are
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sometimes associated w ith  o ther congenita l anomalies which may a ffe c t  
speech sound production, e.g. Crouzon disease (McW illiams e t a l. ,  
V 8 4 ).
Despite these general trends, accurate p re d ic tio n  o f speech outcome 
on the basis o f the extent o f the congenita l c le f t  alone is  d i f f i c u l t  
because o f several coex is ting  variab les which may in fluence the 
development o f speech. The extent o f  the o r ig in a l c le f t  in  re la t io n  
to  the speech production s k i l ls  o f  in d iv id u a l subjects is  fu r th e r 
described when the fin d in g s  o f  the present study are discussed in  
Chapter 8.
2. Velopharyngeal incompetence
I t  is  w ide ly  accepted th a t velopharyngeal incompetence is  the prim ary 
causal fa c to r  fo r  deviant speech production in  ch ild ren  w ith  c le f t  
palate. Velopharyngeal incompetence may be defined as the in a b i l i t y  
to  seal o f f  the nasal from the oral c a v ity  during speech production, 
thus a lte r in g  the required balance o f o ra l-nasa l resonance (Bradley, 
1979;. The c r i t ic a l  p o in t a t  which velopharyngeal Incompetence 
re su lts  d ire c t ly  in  deviant speech production has not ye t been 
c le a r ly  estab lished (M orris , 1968). This is  accounted fo r  by the 
in te ra c tio n  o f numerous variab les pe rta in in g  to  velopharyngeal 
func tion  and s tru c tu re , includ ing  length and m o b ility  o f  the s o ft 
pa late in  re la t io n  to  the depth o f  the pharyngeal p o rt,  firm ness o f 
velopharyngeal c losure, tim in g  or synchrony o f the movements o f 
velopharyngeal closure in  re la t io n  to  oral a r t ic u la t io n  and laryngeal 
v ib ra tio n , the s ize o f the velopharyngeal opening and consistency o f 
velopharyngeal closure during speech a c t iv i t y  (Osberg and W itze l,
1981; M cW illiams, 1985).
Velopharyngeal incompetence a ffe c ts  the production o f vowel and 
consonant sounds. As a re s u lt o f the in a b i l i t y  to  d ire c t  the 
a irstream  o ra l ly ,  pressure consonants may be na sa lly  em itted. Of the 
pressure consonants a ffected  by velopharyngeal incompetence, the
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production o f  f r ic a t iv e s  and a ff r ic a te s  is  more vu lnerable to  e rro r 
than the production o f  stops (Subtelny and Subtelny, 1959). This has 
been re la ted  to  the fa c t th a t f r ic a t iv e s  and a ff r ic a te s  requ ire  the 
speaker to  sustain the velopharyngeal c losure fo r  a longer period o f 
time than th a t which is  required fo r  stop production. With regard to  
the production- o f vowels in  the presence o f velopharyngeal 
incompetence, the vocal t r a c t  system may absorb a g rea te r amount o f 
energy than th a t which occurs in  speakers w ith  normal o ra l and 
pharyngeal s tru c tu re s , re s u it in g  in  hypernasal resonance fo r  vowel 
sounds (C u r t is ,  1968).
In  an attem pt to  compensate fo r  velopharyngeal incompetence and to 
avoid nasal escape o f the a irs tream , speakers may employ combinations 
o f learned phys io log ica l phenomena. These include the production o f 
laryngeal and pharyngeal s u b s titu tio n s , which do not depend on 
velopharyngeal competence fo r  th e ir  accurate a r t ic u la t io n  (Bzoch, 
1965; 1979), the use o f a qu ie t speaking voice which tends to  make 
the nasal escape o f  a i r  less audible (Ross and Johnston, 1972; W ells, 
1971), fa c ia l or nasal grimacing to  a ttem pt to  "p h ys ica lly "  close o f f  
the nasal c a v ity  by con traction  o f  the n o s tr i ls  (Bzoch, 1979,- or 
a lte r in g  the tongue posture in  a p o s te rio r d ire c tio n  so as to  "prop" 
up the velum, which in  tu rn  leads to  fa u lty  patterns o f speech 
production e.g. p a la ta lis a tio n  o f a lve o la r consonants (M orris , 1984).
The consistency o f velopharyngeal closure may vary in  in d iv id u a l 
speakers under d if fe re n t speaking cond itions , and there fo re  cannot be 
viewed as an "a ll-o r-n o n e " phenomenon. M orris (1984) noted th a t some 
speakers w ith  borde rline  velopharyngeal competence can achieve 
adequate velopharyngeal closure fo r  speech during s in g le  sound or 
simple word re p e tit io n  tasks, but cannot maintain th is  c losure during 
connected speech, where ra te  and phonetic context are va riab le . In 
th is  regard, incons is ten t velopharyngeal closure has im portant 
im p lica tio n s  fo r  the assessment o f speech sound production in 
ch ild ren  w ith  c le f t  palate. In order to  obta in  an accurate
d e sc rip tio n  o f  a speaker's speech production p ro fic ie n cy  i t  is  
necessary to  supplement s ing le  word e l ic i ta t io n  tasks w ith  a sample 
o f  connected speech. This issue is  considered in  g rea te r d e ta il in 
Chapters 4 and 5, In  re la t io n  to  the se lection  o f data c o lle c tio n  
procedures.
Despite the importance o f velopharyngeal competence fo r  normal speech 
sound production, researchers (F le tche r, 1978; M orris , 1968; Saxman, 
1972; Van Demark, 1966) have found th a t on average, velopharyngeal 
incompetence accounts fo r  about 25% o f the to ta l variance in  
a r t ic u la t io n  scores. Other va ria b le s , such as those discussed in  th is  
chapter, account fo r  the remaining 75% of the variance in  disordered 
speech production (Saxman, 1972).
In  the present study, velopharyngeal func tion  is  assessed by means o f 
a qual?t3t?ve examination o f  the ora) mechanism. Therefore on ly  broad 
inferences about velopharyngeal fu n c tio n  are possib le  in  re la t io n  to 
the pa tte rns o f speech sound production observed in  in d iv id u a l 
subjects (Chapter 7). No attem pt is  made to  co rre la te  speech patterns 
w ith  competence o f the velopharyngeal mechanism.
3. Dental and occlusal anomalies
The re la tio n sh ip  between dental and occlusal anomalies and sp.=ech 
sound production is  not c le a r ly  estab lished. McWilliams o t  a l.  (1984) 
note tha t occlusion and d e n titio n  p lay  an im portant ro le  in 
e s ta b lish in g  the s ize  and co n fig u ra tio n  o f  the o ra l ca v ity .
Malocclusions may a lte r  the tongue posture and movement e.g. the 
tongue may protrude beyond the dental arches, thus a ffe c tin g  the 
production o f  s ib ila n ts  and a lve o la r stop consonants. Errors in  the 
production o f  la b ia l and lab iodenta l consonants may occur in  cases 
where the normal re la tio n s h ip  between the mandible and m a x illa  is  
d isturbed (S ta r r ,  1979).
Dental anomalies alone do not o ften  c o n tr ib u te -d ire c tly  to  disordered
speech production (McW illiams e t a l. ,  1984). However, edentulous 
spaces, due to  m issing upper la te ra l in c iso rs  may a ffe c t the 
form ation o f an adequate c u tt in g  edge aga inst which a ir  is  channelled 
fo r  the production o f / s /  and / z /  consonants (Bzovh, 1979; M orris, 
1968).
Despite the possib le  e ffe c ts  o f  dental and occlusal anomalies on 
speech sound production, most researchers (Bloomer, 197i; F le tcher, 
1978; McW illiams e t a l. ,  1984; Spriestersbach, 1965; S ta rr, 1971) are 
o f the opinion th a t c le f t  pa la te  ch ild ren  are genera lly  able to 
compensate su ccess fu lly  fo r  these dev ia tions since a wide range o f  
aco u s tic a lly  acceptable speech responses are possib le  in  the context 
o f such anomalies. However, when dental and/or occlusal anomalies are 
marked and are accompanied by other phys io log ica l and anatomical 
abnorm alities (e.g. velopharyngeal Incompetence, deviant tongue 
posture, in te lle c tu a l d e fic ie n c ie s , and/or hearing lo ss), the a b i l i t y  
to  compensate adequately may be reduced (F le tche r, 1978; S ta rr , 1979).
The dental and occlusal ch a ra c te ris tic s  in  the subjects o f  the 
present study are described in  Chapter 4. However, these are not 
corre la ted  w ith  deviant speech sound production.
4. Presence o f  oro-nasal f is tu la e
Oro-nasal f is tu la e  may occur as a re s u lt o f breakdown o f prim ary 
pa la ta l surg ica l re p a ir or they may re f le c t  a surgeon's in te n tio n  
to  f a c i l i t a te  un in te rrup ted  growth o f p a la ta l shelves in  the case o f  
a wide pa la ta l c le f t .  The la t te r  are fre q u e n tly  the sequelae o f two- 
stage p a la ta l re p a ir procedures (Oneal, 1971). Irre sp e c tive  o f th e ir  
o r ig in ,  oro-nasal f is tu ia e  have s im ila r  e ffe c ts  on speech production.
Oro-nasal f is tu la e  a ffe c t o ra l-nasal resonance as w ell as the 
production o f pressure consonants. While a l l  pressure consonants may 
be a ffected  to  some degree, / s /  production seems p a r t ic u la r ly  
vulnerable (Ross and Johnston, 1972). Some ch ild ren  may adopt
compensatory tongue postures (e.g. p o s te rio r tongue placement in  the 
production o f  a n te r io r ly  produced consonants) in  an attem pt to  
occlude the f is tu la  (Cosman and Falk, 1980). This may a lte r  the 
d is t in c t iv e  place fea tu re  o f  the ta rg e t sound, g iv ing  r is e  to  a 
reduction in  phonemic con tras t e.g. / s /  and / j /  may both be produced 
as the p a la ta l f r ic a t iv e  /g /.
5. Nasal and pharyngeal obstruction
Ib s tru c tio n  o f the nasal or pharyngeal a irw ay, such as dev ia tions o f 
the nasal septum, vomerine spurs, th ickening o f  the nasal mucosa, 
nasal pathway a tre s ia , the presence o f  enlarged to n s ils ,  wide 
pharyngeal flaps  and speech bulbs which are too la rg e , can re s u lt  in  
hyponasal resonance (Bzoch, 1979; McWilliams e t a l. ,  1984). I f  
hyponasality is  severe, i t  may be accompanied by the loss o f  the 
o ra l-nasa l phonological con trast e.g. [m ] may be produced as [b ] ,  a 
re levan t consideration in  terms o f the present study.
6. Tongue posture
A number o f  researchers (F le tche r, 1978; Lawrence and P h ilip s , 1975; 
Powers, 1962) have suggested th a t impaired speech production may 
a r is e , a t le a s t in  p a rt,  from disturbances in  tongue posture and 
fu n c tio n  o f the tongue.
Abnormal tongue pos itio n in g  has been found in  speakers who d isp la y  
velopharyngeal incompetence (Lawrence and P h ilip s , 1975; Powers, 
1962). In  a c ine fluorograph ic  study. Powers (1962) noted th a t several 
pa tien ts  w ith  velopharyngeal incompetence elevated and re trac ted  the 
tongue to  a greater exten t during speech than d id  normals, in  an 
unconscious attem pt to  occlude the  velopharyngeal po rt. In  such 
cases, poorer speech production p ro fic ie n c y  was noted than in  those 
who d id  not adopt such compensatory postures. P oste rio r tongue 
posture m odifies the production o f a lveo la r and a lveopalatal 
consonants w ith  / s /  most fre q u e n tly  a ffected  fo llow ed by / k / ,  /g / ,
/ t /  and /& /  (Lawrence and P h ilip s , 1975). In add ition  to  compensatory
p o s te rio r tongue postures, F le tcher {1978) observed several cases o f 
a n te r io r  tongue displacment during speech production. He suggested 
th a t such a n te r io r  tongue posture has a more de le te rious e ffe c t  on 
consonant production than p o s te rio r tongue posture since i t  in h ib its  
and reduces the m anoeuverability o f a r t ic u la to ry  movements.
In the present study, tongue posture is  not studied d ire c t ly .  
However, place o f  a r t ic u la t io n  as i t  a ffe c ts  the phonemes o f English 
Is  described in  some d e ta i l .
7. Middle ear disease and hearing loss
There is  general agreement among researchers th a t there is  a higher 
incidence o f  m iddle ear disease and conductive hearing loss among 
speakers w ith  c le f t  pa la te  than among normal speakers (Paradise,
1982; Paradise and Bluestone, 1974; Stool and Randall, 1967; Yules, 
1975). The hearing loss is  usua lly  b i la te ra l,  although i t  may s h i f t  
from one ear to  the other as i t  develops and resolves, and may be 
e, "sodic or flu c tu a tin g . The degree o f hearing loss.may vary between 
5 and 55d8 (McW illiams e t a l. ,  1984). O t i t is  media and hearing loss 
are most p revalent during in fancy, but episodes descrease w ith  age 
and fo llo w in g  s o ft pa late re p a ir (H e lle r, Hochberg and M ilano, 1970; 
Paradise and Bluestone, 1974).
In  view o f the m u lt ip le  c a u sa lity  o f  speech and language disturbances 
in  ch ild re n  w ith  c le f t  p a la te , i t  is  d i f f i c u l t  to  determine the 
e ffe c ts  o f recu rren t and flu c tu a tin g  hearing loss on speech and 
language development. This has poss ib ly  duteTed research in  th is  
area. In co n tra s t, some stud ies have been conducted in  n o n -c le ft 
pa la te  ch ild re n  w ith  h is to r ie s  o f recurren t o t i t i s  media and hearing 
loss. Holm and Kunze (1969) and Needletnan (1977) found poorer 
performance in  ch ild re n  w ith  ea rly  conductive hearing loss than in  
normals on speech and language re la ted  tasks. Shriberg and Smith
(1980), using n o n -c le ft pa la te  ch ild re n , conducted phonological 
process analysis on the spontaneous speech samples o f two groups o f
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ch ild re n , one w ith  and one w ithou t a h is to ry  o f  recurren t o t i t i s  
media. They found two sound changes present in  the o t i t i s  media group 
which were absent in  the second group. The f i r s t  sound change 
involved e ith e r  the de le tio n  o f in i t i a l  s ing le ton  consonants o r th e ir  
replacement by [h ]  o r [Z ]. The second sound change a ffected  nasal 
consonants which were e ith e r  interchanged w ith  o ther nasals, 
p a r t ia l ly  denasalised, replaced by o ra l stops o r accompanied by an 
epenthetic stop. These authors noted th a t such sound changes, 
p a r t ic u la r ly  the f i r s t ,  are rem iniscent o f  the speech o f c le f t  pa la te  
in d iv id u a ls .
Studies in  th is  area have been c r i t ic is e d  fo r  poor design, 
unspecified nature o f  the hearing loss , re trospec tive  data c o lle c t io n  
and in s u f f ic ie n t  in fo rm ation  regarding the sta tus o f  the disease 
(Paradise, 1982). Menyuk (1980, c ite d  by McWilliams e t a !.,  1984) 
proposed th a t o t i t i s  media could have repercussions fo r  some 
ch ild ren . She suggested th a t several fa c to rs , includ ing  the age o f 
the c h ild  when o t i t i s  media is  contracted and the medical management 
the reo f, the frequency and dura tion  o f  the episodes, the extent o f 
the accompanying hearing loss , the c h ild 's  home environment, and the 
in te llig e n c e  o f  the c h ild ,  a l l  in te ra c t w ith  the o t i t i s  media to  
create problems in  some ch ild re n  and not others.
In summary, th e re fo re , tne re la tio n s h ip  between recurren t o t i t i s  
media, m ild  conductive hearing loss and speech development remains 
unclear, although i t  does seem th a t under c e rta in  cond itions, th is  
variab le  may con tribu te  to  disordered speech production. The fa c t 
tha t c le f t  pa la te  c h ild re n  are a t r is k  fo r  conductive hearing loss is  
im portan t, and requires consideration in  tne evaluation and treatm ent 
o f speech d isorders. In the present study, w h ile  the p o s s ib i l i ty  o f 
conductive hearing loss was considered in  the se lec tion  o f subjects, 
the c r i te r io n  o f a negative h is to ry  o f  middle ear pathology and 
hearing loss could not be spec ified . Instead, hearing te s tin g  was 
conducted to  ensure th a t subjects were able to  respond app rop ria te ly
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in  the experimental procudure. This issue ts  discussed fu r th e r  in  
Chapter 5.
8. Surgical variab les
Professionals concerned w ith  c le f t  l i p  and/or pa late h a b ilita t io n  
seem unanimous th a t the prim ary goal o f surgery is  to  provide the 
p a tie n t w ith  a fu n c tio n a lly  adequate o ra l s tru c tu ra l mechanism as 
e a rly  as possib le  to  f a c i l i t a te  feeding and to  perm it the development 
o f normal speech. A second goal concerns s o c ia lly  acceptable cosmetic 
appearance.
Although recent developments in  surg ica l techniques have improved the 
outlook fo r  the c h ild  w ith  a c le f t  pa la te , several variab les in 
surg ica l management may in fluence  the development o f speech. Perhaps 
the most im portant o f  these is  the age a t which prim ary  su rg ica l 
rep a ir is  conducted.
Consultation w ith  the surg ica l l i te ra tu re  reveals th a t most surgeons 
perform prim ary l i p  re p a ir a t approxim ately three months o f age 
(Grabb, 1971). In cases o f b ila te ra l c le f t  l i p ,  th is  procedure is  
sometimes delayed o r is  performed using a two-stage l ip  closure 
procedure. However, the age a t which c le f t  palate pa tien ts  undergo 
prim ary surg ica l re p a ir o f  the c le f t  has been the sub ject o f much 
controversy in  the s u rg ica l, speech pathology and orthodontic 
l i te ra tu re .  Consequently, scheduling o f pa la ta l re p a ir varies  among 
the treatm ent centres o f the w srld ; each centre re fle c t in g  the 
p a r t ic u la r  philosophy o f the c le f t  pa la te  management team.
The scheduling o f prim ary pa la ta l re p a ir may fo llo w  one o f two broad 
philosophies which seem to  emerge from the li te ra tu re .  The f i r s t  
philosophy advocates ea rly  pa la ta l re p a ir  in  a one-stage procedure, 
genera lly  before the c h ild  is  two years o f  age, although some suggest 
even before the age o f one year. Proponents o f th is  approach argue 
th a t i t  is  im portant to  provide the p a tie n t w ith  a fu n c tio n a lly
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adequate o ra l mechanism before the commencement o f the language and 
speech sound a cq u is itio n  process. They suggest th a t e a rly  closure 
would prevent the c h ild  from developing undesirable neurophysiological 
compensatory a r t ic u la t io n s ,  d i f f i c u l t  to  remediate in  la te r  years 
(Bardach, M orris and O lin , 1984; Cosman and Falk, 1980; Dorf and 
C u rtin , 1982;' W itze l, Salyer and Ross, 1984).
The second philosophy proposes prim ary pa la ta l re p a ir  in  a two-stage 
procedure, the c r i t ic a l  aim o f which is  to  prevent abnorm alities  due 
to  m a x illa ry  arch growth re ta rd a tio n  o r m id-face co llapse. According 
to  th is  second approach, prim ary re p a ir  o f the s o ft pa la te  is  
conducted before the c h ild  is  one year, between 7-9 months o f age. 
Primary rep a ir o f the hard pala te is  delayed u n t il the c h ild  is  
o ld e r; the age ranges from fo u r or f iv e  years to  adolescence in  some 
cases (Schweckendiek, 1978; Hotz, G noinski, Perko and Nussbaumer,
1977, c ite d  by Bardach e t a l. ,  1984). Advocates o f th is  philosophy 
argue th a t delay in  hard pa late re p a ir  perm its spontaneous narrowing 
o f  the c le f t  through undisturbed growth o f the p a la ta l shelves, thus 
ave rting  m id -fa c ia l collapse. They a lso suggest th is  approach 
fa c i l i ta te s  a te c h n ic a lly  b e tte r re s u lt because o f  the increased 
a v a ila b i l i t y  o f  tissue  required fo r  f la p  m o b iliza tio n  (Schweckendiek,
1978).
Speech outcome and m id -fa c ia l growth have been evaluated in  both 
approaches. However, these evaluations are usua lly  conducted by the 
champions o f the p a r t ic u la r  approach and may contain experimental 
b ias. Proponents o f ea rly  pa la ta l re p a ir cla im  superior speech 
outcome w ith  minimal or no m id -fa c ia l growth re ta rd a tio n  (Cosman and 
Falk, 1980). In  co n tra s t, Bardach e t a l. (1984), who evaluated the 
re su lts  o f  a series o f pa tien ts  who had had delayed hard palate 
re p a ir , reported no marked disturbances in  m id -fa c ia l morphology, but 
poor speech re s u lts , characterised by frequent compensatory laryngeal 
and pharyngeal s u b s titu tio n s , pervasive audible nasal emission and 
hypernasa lity .
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The tim in g  o f  surg ica l re p a ir  o f c le f t  l i p  and palate in  Johannesburg 
where the present study was conducted, represents an approach which 
re f le c ts  the two philosophies described above. As is  common in  most 
c le f t  pa la te  centres w orld -w ide , the c le f t  l i p  is  repaired a t 
approxim ately three months. However, surgeons vary w ith  regard to  the 
t im in g  o f  prim ary pa la ta l re p a ir. Certa in  p la s tic  surgeons p re fe r to 
re p a ir the s o ft and hard pa la ta l c le f ts  in  a one-stage procedure a t 
approxim ately 18 months o r e a r lie r .  Other p la s t ic  surgeons conduct 
p a la ta l re p a ir in  cases o f u n ila te ra l o r b ila te ra l complete c le f ts  in  
a two-stage procedure. In such cases the s o ft  pa la te  is  repaired 
between 9-12 months and closure o f the hard palate is  delayed u n t i l  
3-4 years, depending on the w idth o f the residual c le f t .  In cases o f 
c le f ts  o f  the s o ft pa la te , the re p a ir may be conducted In a one-stage 
procedure a t approxim ately one year o f age (C ha it, 1985). To the 
w r ite r 's  knowledge, no in fo rm ation  regarding speech outcome or 
ch a ra c te r is tic s  o f m id -fa c ia l growth fo llo w in g  th is  surg ica l 
approach has been documented.
To date, tim ing  o f p a la ta l re p a ir remains unresolved and deserves 
rigo rous , prospective and lo n g itu d in a l In ve s tig a tio n  (Spriestersbach, 
Dickson, Fraser, Horowitz, M cW illiam s, Paradise and Randall, 1973). 
The age a t which the subjects o f the present study underwent prim ary 
surg ica l rep a ir receives fu r th e r  a tte n tio n  in  sub ject descrip tion  
(Chapter 5).
9. Orthodontic and/or prosthedontic variab les 
In  ce rta in  cases, o rthodontic  or prosthedontic management o f the 
c le f t  and i t s  sequelae is  required. In ch ild ren  w ith  c le f t  pa la te , 
o rthodontic treatm ent usu a lly  Involves the moving o f teeth or pa la ta l 
segments to  co rre c t dental or occlusal mala lignment. Prosthedontic 
treatm ent alms to  replace missing o ra l s truc tu res ; in  the case o f 
c le f t  pa la te , th is  usua lly  involves ob tu ra tion  o f a residual c le f t  
pa la te  or oronasal f is tu la  or the velopharyngeal space (G oldstein,
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1982; S ta rr , 1979). Although one o f the c h ie f goals o f o rthodontic  
and prosthedontic treatm ent is  to  f a c i l i t a t e  normal o ra l fu n c tio n in g , 
in  some cases speech sound production may be adversely a ffected .
O rthodontic and prosthedontic treatm ent fre q u e n tly  invo lves the 
f i t t i n g  o f  removable appliances. Appliances to  expand a narrowed 
m a x illa ry  arch may a f fe c t  k in e s th e tic  and p roprioceptive  feedback and 
hence tongue movements. Poorly f i t t i n g  ob tu ra to rs , e.g. those which 
are too th ic k ,  too wide or have in c o rre c t contour may have a s im ila r  
e ffe c t on speech sound production, p a r t ic u la r ly  a lveo la rs  and 
s ib ila n ts  (S ta rr , 1979). Furthermore, speech bulbs which are e ith e r  
too wide o r too narrow may a ffe c t  the oval-nasal resonance balance 
and may re s u lt  in  hyponasality or hypernasa lity  respective ly .
I t  appears th a t the e ffe c ts  o f orthodontic  and prosthedontic 
management a lte r  the speech sound production in  a phonetic sense, 
i.e . they re s u lt in  d is to r t io n s  and seldom a ffe c t  the phonemic 
c h a ra c te r is tic s  o f  the ta rg e t sounds.
Summary o f  speech mechanism fa c to rs
The above discussion ind ica tes tha t several fa c to rs  re la t in g  to  oral 
s tru c tu ra l impairment are Im portant in  c o n tr ib u tin g  to  disordered 
a r t ic u la t io n  in  c le f t  palate ch ild re n . In some cases a d ire c t 
re la tio n sh ip  between d e fic ie n t oral s tru c tu re  and fu n c tio n , and 
speech p ro fic ie n cy  may be postu la ted , e.g. velopharyngeal 
incompetence, nasal and pharyngeal obs truc tion . With o ther fa c to rs , 
however, fu r th e r  research is  required before cause-e ffect assumptions 
can be made about th e ir  re la tio n sh ip  to  speech production, e.g. 
dental and occlusal anomalies, hearing loss , surg ica l variab les. 
Nevertheless, impaired oral s truc tu re  and fu n c tio n  accounts fo r  on ly 
a po rtion  o f the variance in  disordered speech production (Bzoch, 
1979; M orris , 1979; McWiUllams e t a l,  1984; Van Demark, 1966). 
Developmental and psycho-social fa c to rs  may be equa lly  im portant and 
are considered in  the fo llo w in g  section.
B. Developmental Factors
The assumption th a t impairment o f  the oral speech mechanism cannot 
alone account fo r  disordered speech production in  c le f t  palate 
ch ild re n  may be in fe rre d  from three frequent c l in ic a l observations. 
F ir s t ly ,  not a l l  ch ild ren  w ith  velopharyngeal incompetence give 
evidence o f gross laryngeal and pharyngeal s u b s titu tio n s , 
hypernasa lity  and/or audible nasal em ission, and some ch ild ren  
demonstrate such a r t ic u la to ry  phenomena despite th e ir  a b i l i t y  to 
achieve some velopharyngeal closure during speech (M cW illiam s, e t 
a l. ,  1984). Secondly, some pa tie n ts  p e rs is t in  the production o f 
deviant speech even a f te r  they have the s tru c tu ra l and functiona l 
capacity fo r  normal speech production (Bzoch, 1979; M orris , 1968). 
T h ird ly , c le f t  pa la te  c h ild re n  fre q u e n tly  d isp la y  e rro rs  in  the 
production o f l iq u id  consonants, such as / r /  and / I / ,  which are 
d i f f i c u l t  to  expla in  in  terms o f velopharyngeal incompetence since 
these sounds do not requ ire  high in tra -o ra l a i r  pressure (Van Demark 
e t a l . ,  1979).
Learning and m aturation fa c to rs , and l in g u is t ic  and cogn itive  
competence are im portant variab les which may a ffe c t speech sound 
production in ch ild ren  w ith  c le f t  palate (Bzoch, 1979; Edwards, 1980; 
M orris , 1968; McW illiams e t a l. ,  1984). These fa c to rs  have received 
less a tte n tio n  in  the l i te ra tu re  than oral s tru c tu ra l and 
phys io log ica l corre la tes . This is  poss ib ly  because these fac to rs  are 
not c le a r ly  understood. Further, the impact o f developmental fa c to rs  
on speech sound production is  in s id io u s , complex and in  most cases 
abstract in  the sense th a t they are not re a d ily  amenable to  d ire c t 
observation and measurement. Despite th is ,  th e ir  in fluence  on speech 
sound production is  usu a lly  apparent (M orris , 1968; Spriestersbach, 
1965).
1. M aturation and learn ing  facto rs
Considerable evidence supports the fa c t th a t learn ing  and 
m aturational fa c to rs  play an im portant ro le  in  the development o f
speech sound production disorders in  c le f t  pa late ch ild ren  (Bzoch, 
1979; Edwards, 1980; McWilliams e t a L , 1984; Van Demark, 1966).
Since norm ally developing ch ild ren  acquire speech p ro fic ie n cy  
g radua lly , the expectation is  s im ila r  in  c le f t  pa la te  ch ild ren .
During e a rly  phonological a cq u is itio n , both normal and c le f t  palate 
in fa n ts  d isp la y  e rro rs  o f  speech sound production in  th e ir  a ttem pt to 
master the sounds o f  th e ir  language. The fin d in g s  o f several research 
studies have ind ica ted  th a t ch ild ren  w ith  c le f t  palate are delayed in  
th e ir  development o f communication s k i l ls  both w ith  respect to  speech 
sound production and receptive  and expressive language a b i l i t ie s  
(Bzoch, 1979; F a irc lo th  and F a irc lo th , 1971; P h ilip s  and Harrison, 
1969).
The question a rises as to  whether the development o f  speech sounds 
re f le c ts  normal a c q u is itio n  pa tte rns, a lb e it  delayed, or whether the 
speech sound production patterns deviate markedly from the normal 
developmental scheme. This question is  de a lt w ith  in  depth in  the 
present study (Chapters 6, 7 and 8).
I t  would be expected th a t by 4.0 -  5.0 years (the age range o f  the 
sub jrc ts  in  the present study) the m a jo r ity  o f  the consonants o f 
English would be established in  norm ally developing ch ild ren  
(GrunweV 1982; Prather, Hedrick and Kern, 1975; Shrfbevs and 
Kwlatkowski, 1980). Grunwell (1982) ou tlined  seven stages in  
development o f  phonology and spec ified  the sounds th a t m ight be 
expected a t each stage. Table 1 shows the commonly observed 
phonological systems o f ch ild re n  a t stages VI and V II corresponding 
approxim ately to  the age o f  the subjects in  the present study. The 
sounds are grouped according to  place and manner o f a r t ic u la t io n .
page 29
Table 1: Phonological con trasts expected in  norm ally
developing ch ild ren  aged 3:6 -  4:6 years (taken from 
Grunwell, 1982)
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According to  th is  scheme, th t  sounds la te  in  developing are the 
in te rden ta l fr ic a t iv e s  /6 /  and /%/, the a lveopalata l f r ic a t iv e  /J7, 
and not included in  th is  cha rt, complex consonant c lu s te r :  (Shriberg 
and Kwiatkowski, 1980).
Certain e rro rs  o f production commonly observed in  ch ild ren  w ith  c le f t  
palate are s im ila r  to  those demonstrated by n o n -c le ft palate 
ch ild ren . These include de le tio n  o f f in a l consonants, reduction o f 
consonant c lu s te rs , the replacement o f stops fo r  f r ic a t iv e s ,  and 
d i f f ic u l t y  in  the production o f  the liq u id s  / r /  and / ! /  (Bzoch, 1965; 
Edwards, 1980; Hodson, e t a l. ,  1983; Lynch e t a l. ,  1983; M o ll, 1968; 
Spriestersbach, Dariey and Rouse, 1956). Since c le f t  pa la te  ch ild re n  
are reported to be delayed in  th e ir  development o f speech, the above 
erro rs  may p e rs is t longer than the age a t which they are resolved in  
norm ally developing ch ild ren .
In con tras t, compensatory a r t ic u la to ry  manoeuvres, described e a r l ie r  
in  th is  chapter, do not gene ra lly  occur in  the speech o f norm ally 
developing ch ild re n , although g lo t ta l stop a r t ic u la t io n  has been 
reported in  ce rta in  n o n -c le ft pa late phono log ica lly  disordered 
ch ild ren  (Ingram, 1976). Compensatory productions are learned 
responses, re su ltin g  from impaired o ra l s truc tu re  and func tion . These
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speech responses may be developed e a r ly  on in  the speech a c q u is itio n  
process p r io r  to  p a la ta l re p a ir, may be p o s it iv e ly  re in fo rced and may 
become habituated. As was mentioned e a r l ie r ,  they may p e rs is t even 
a fte r  pa la ta l re p a ir has been completed (Bzoch, 1979).
Thus, m aturation and learn ing  fa c to rs  may be re fle c te d  in  pa tterns o f 
speech development common in  normal ch ild ren  as w ell as in  those 
re s u ltin g  from impaired oral s tru c tu re  and func tion . By examining 
patterns o f  speech sound production, i t  is  possib le  to  determine th is  
d is t in c t io n .
I .  L in g u is t ic  competence
Several studies have suggested th a t ch ild ren  w ith  c le f t  palate are 
retarded in  th e ir  development o f  language s k i l ls  (F a irc lo th  and 
F a irc lo th , 1971; M orris , 1968; Nation, 1970; P h ilip s  and Harrison, 
1969). Shames and Rubin (1979) documented delayed expressive and 
receptive language development, but noted th a t l in g u is t ic  "catch up" 
began in  ch ild ren  a t approxim ately three years o f age and th a t by 
f iv e  years, c le f t  and n o n -c le ft subjects were in d is t in g u ish a b le  in  
th is  respect.
Certain authors (F a irc lo th  and F a irc lo th , 1971; Paul and Shriberg, 
1982) have recognised a syn e rg is tic  re la tio n s h ip  between a r t ic u la t io n  
p ro fic ie n cy  and syn tac tic  performance in  both c le f t  pa la te  and non­
c le f t  pala te  ch ild ren . F a irc lo th  and F a irc lo th  (1971) considered the 
re la tio n sh ip  between language s k i l ls  and speech sound production 
p ro fic ie n cy  in  10 a r t ic u la t io n  disordered c le f t  pa la te  ch ild re n  aged 
6-11 years. They concluded th a t those ch ild ren  who concentrated on 
achieving the best possible a r t ic u la to ry  patterns d id  so a t the 
expense o f syn tac tic  com plexity, w h ile  those who used more elaborate 
sentence forms s a c r ific e d  a r t ic u la to ry  com plexity in  order to  do so.
In the present research, syn tac tic  competence was not investigated. 
However, in  the c l in ic a l s itu a tio n  the ro le  o f l in g u is t ic  fa c to rs  in  
the communication problems o f ch ild ren  w ith  c le f t  palate cannot be
ig n o re d .
3. Cognitive fac to rs
In the search fo r  the e ffe c ts  o f c le f t  pa late and i t s  sequelae on 
communication fu n c tio n in g , a tte n tio n  has been paid to  the e ffe c ts  o f 
in te lligence ..Lam b, Leeper and Wilson (1973) and Goodstein (1968) 
showed s l ig h t ly  depressed verbal in te llig e n c e  quotients in  c le f t  
palate ch ild ren  when compared w ith  normal ch ild ren .
Recent stud ies (McWilliams and Musgrave, 1979; Richman, 1978) have
found no reduction in  in te llig e n c e  th a t could be d ire c t ly  re la ted  to
the c le f t  and no discrepancy between verbal and performance
in te llig e n c e  quotien ts . M orris (1979) sums up h is p o in t o f view
regarding in te l'i ^ f-ce  in  c le f t  palate in d iv id u a ls :
I t  is  im portant to  re a lise  ...th a t most pa tien ts  w ith  
c le f t  p a la tt demonstrate leve ls  o f  in te lle c tu a l function  
higher than th a t which is  r e la t iv e ly  ce rta in  to  a f fe c t  speech 
and language development. C lea rly  then, leve l o f in te llig e n c e  
is  not a major cause o f a r t ic u la t io n  problems o f the m a jo r ity  
o f  c l e f t  p a la te  cases" (p . 184).
Summary o f  developmental fac to rs
The foregoing discussion has revealed the im portant and in f lu e n t ia l 
ro le  m aturational and learn ing  fac to rs  play in  the development and 
maintenance o f speech sound production disorders in  c le f t  palate 
c h ild ren . These fa c to rs  re la te  both to  patterns o f delayed but normal 
speech sound a cq u is itio n  and to  patterns o f  deviant production such 
as those evidenced by compensatory a r t ic u la t io n .  This d is t in c t io n  
between phonological delay and phonological deviance forms a 
prom inent focus in  the present study. The e ffe c ts  o f  l in g u is t ic  and 
co g n itive  facto rs  require  fu r th e r research to  determine the precise 
nature o f  th e ir  co n tr ib u tio n  to  speech sound production d isorders in  
c le f t  pala te  ch ild ren .
C. Psychosocial fac to rs
Several studies have attempted to  assess emotional and social 
m a tu rity , psychological adjustment and pe rso n a lity  fac to rs  in
c h ild ren  w ith  c le f t  pa late (C lif fo rd ,  1979; Goodstein, 1968).
These stud ies have, in  the main, revealed inconclusive re su lts  
demonstrating l i t t l e  or no d iffe rence  between c le f t  and n o n -c le ft 
pa la te  ch ild re n  w ith  regard to  psychosocial development.
I t  is  possib le  th a t parental a ttitu d e s  may a ffe c t the ch ild 's  
development o f  a r t ic u la t io n  s k i l ls .  Bzoch (1979) observed th a t a 
c h ild 's  f i r s t  speech attempts may be so u n in te l l ig ib le  th a t they are 
not recognised as such, and the fa m ily  may consequently f a i l  to 
provide the reinforcem ent and s tim u la tio n  necessary fo r  the 
development o f speech and language s k i l ls .  This in  tu rn , may reduce 
the c h ild 's  attempts to  communicate and may impede h is a b i l i t y  to 
"p rac tise " the sounds o f  h is  language.
Although i t  is  accepted th a t psychosocial fac to rs  may be 
e t io lo g ic a l ly  s ig n if ic a n t in  accounting in  pa rt fo r  the a r t ic u la t io n  
problems in  c le f t  pa la te  speakers, th is  fa c to r does not receive 
a tte n tio n  in  the present study.
I I I .  SUMMARY
This chapter has discussed the e tio lo g ic a l fac to rs  re la ted  to  speech 
sound production disorders in  ch ild ren  w ith  c le f t  palate. This 
in fo rm ation  was presented as a framework fo r in te rp re ta tio n  o f  the 
find ings  o f the study. As mentioned prev ious ly , no attem pt is  made to  
c o rre la te  the find ings  o f  speech pa tterns w ith  any one e t io lo g ic a l
This chapter has h igh ligh ted  the fa c t  th a t impairment o f the oral 
s truc tu re  and func tion  plays a cen tra l ro le  in  disordered speech 
production. In a d d itio n , the in te ra c tio n  o f oral s tru c tu ra l and 
functiona l c h a ra c te r is tic s  w ith  developmental and psychosocial 
fac to rs  is  c ru c ia l in the a c q u is itio n  o f speech in  c le f t  palate 
ch ild re n .
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CHAPTER 3
THE APPLICATION OF PHONOLOGICAL THEORY TO DISORDERED SPEECH SOUND 
PRODUCTION
The past two decades have witnessed what may be termed a paradigm 
s h i f t  (Kuhn, 1970) in  the c la s s if ic a t io n , d e scrip tion  and c l in ic a l 
management o f speech sound disorders. This chapter traces the 
development o f the c l in ic a l approach to  management o f c le f t  pa late 
and n o n -c le ft pa la te  ch ild re n  w ith  speech sound production disorders. 
The e a rly  focus on e t io lo g ic a l fa c to rs  in  c la s s ify in g  a r t ic u la t io n  
disorders and the extensive use o f the segmental (s ing le  sound) 
approach to  the evaluation and remediation o f  these disorders 
is  described. The s h i f t  in  emphasis from s ing le  segments t o ' 
underlying patterns o f  speech production is  h ig h ligh ted  by the recent 
app lica tio n  o f l in g u is t ic  p r in c ip le s  o f generative and natural 
phonological theory to  the management o f speech sound production 
disorders. The ra tio n a le  Is  developed fo r  the th e o re tica l framework 
on which the present study is  based.
I .  CLASSIFICATION OF DISORDERS OF SPEECH SOUND PRODUCTION 
In  the e a rly  years o f  speech pathology (I930’s and 1940's), 
a r t ic u la t io n  d isorders were viewed in  terms o f the medical model (Van 
R iper, 1939). This model sought to  determine causal fac to rs  fo r  
various behaviours or events. In th is  t ra d it io n ,  d isorders o f speech 
sound production were c la s s if ie d  in  terms o f th e ir  fu nc tiona l or 
organic causes (Van Riper, 1939). "O rgan ica lly  based a r t ic u la t io n "  
disorders arose from id e n t if ia b le  phys io log ica l or s tru c tu ra l causes, 
w h ile  " fu n c tio n a lly  based a r t ic u la t io n "  disorders had no id e n t if ia b le  
s tru c tu ra l o r phys io log ica l e tio lo g y . Examples o f  o rg a n ica lly  based 
a r t ic u la t io n  disorders include the conditions o f  c le f t  pa la te , dental 
anomalies and neurological impairment such as dysa rth ria  and apraxia. 
"Functional a r t ic u la t io n  disorder" was the d e fa u lt term used to 
describe a r t ic u la t io n  d isorders unre la ted to  d ire c t s tru c tu ra l or
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phys io log ica l impairment. Attempts were made to  discover the 
possib le  underlying causes and possible explanations included motor 
coord ina tion , speech sound d isc rim in a tio n , inappropria te  lea rn ing , 
in te lle c tu a l and emotional variab les (Powers, 1971). However, the 
ro le  o f these fac to rs  remained unclear.
With the increasing in fluence  o f the behavioural model in  psychology, 
researchers began to  c la s s ify  a r t ic u la t io n  disorders in  terms o f 
th e ir  behavioural m an ifestations (Mowrer, 1952; Olmsted, 1966).
These researchers held th a t the p r in ic ip le s  o f  learn ing  theory such 
as operant co n d itio n in g , reinforcem ent, and successive approximation 
governed the a cq u is itio n  o f speech sounds (Ferguson and Garnica,
1975). W ith in  the behavioural model, a r t ic u la t io n  disorders were 
categorised according to  the leve l o f  the speech sound system most 
prom inently a ffected . Researchers such as W in itz  (1969) drew the 
d is t in c t io n  between those speech d isorders which a ffected  the motor 
movements required to  achieve acceptable speech production (the 
phonetic le v e l)  and those which a ffected  the learn ing o f  abstract 
l in g u is t ic  ru les (the phonological le ve l). This d is t in c t io n  s t i l l  
re ta ined the elements o f the medical model in  th a t phonetic speech 
disorders resu lted  from anatomical and phys io log ica l d e f ic its .  In 
o ther words, the problem la y  in  the execution o f  the motor movements 
required fo r  speech production, in  the presence o f an in ta c t 
phonological system. Phonological d isorders, in  co n tra s t, resulted 
from disturbances in  the o rganization o f  l in g u is t ic  o r phonological 
ru les in  the presence o f an in ta c t  phonetic system. Although each 
dimension o f the phonetic-phonological dichotomy has been the subject 
o f l iv e ly  debate, th is  c la s s if ic a t io n  system has been reta ined and is  
re fle c te d  in  the work o f  curren t day researchers and c lin ic ia n s  
(Grunwell, 1981, 1982; Ingram, I976;5hr1berg and Kwiatkowski, 1980). 
The d e ta ils  o f th is  debate are presented la te r  in  th is  chapter.
I I .  C U N ia i  APPLICATION OF PHONOLOGICAL THEORY TO THE EVALUATION
AND TREATMENT OF SPEECH SOUND PRODUCTION DISORDERS 
The de scrip tio n , evaluation and treatm ent o f speech sound p r- ju c tio n  
disorders has pa ra lle le d  the development o f phonological theory.
Since the 1940's, each c l in ic a l approach to  ch ild ren  w ith  speech 
sound production disorders has re fle c te d  the dominant phonological 
theory o f tha t tim e. The p rin c ip le s  and procedures o f phonological 
analysis have provided speech pa tho log is ts  w ith  a framework fo r  the 
d e scrip tion  o f disordered  speech production, and re c ip ro c a lly , 
disordered speech production forms a te s tin g  ground fo r  phonological 
theories (Broen, 1982; G runwell, 1982). In th is  section , three major 
phonological theories (taxonomic, generative and natura l phonology) 
and th e ir  c l in ic a l impact on the approach to  management o f disordered 
speech sound production are b r ie f ly  described. Where app licab le , the 
extension o f such phonological procedures to speech o f c le f t  pa la te  
speakers is  elucidated. The broad concerns o f each theory and th e ir  
cMnica? app lica tions are summarised in  Table 2.
Table 2 : P a ra lle ls  between the development o f phonological 
theories and th e ir  impact on the management o f 
disordered speech sound production
PDOJIDIOCJMI THEORY mgr"* 5PEECHAPATHOLOGY
mawweiWW" M M S nipsbL
GENERATIVE PHOIIOLOGY 
jChjmsky and Halle. DISTINCTIVE FEATURES
GENERATIVE PHONOLOGICALgFiSSr
NATURAL PHONOLOGY 
(itaupe, 1969)
PHONOLOGICAL PROCESSES IpijSik.
anWaden, 1983; Uelner,
* Organically and functionally oassd articulation disorders were 
treated in the same fashion* These approacnes generally focuseo only on the cnild whose 
disordered speech had no lie n c ffiio fi physical ectoiogy
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A. Taxonomic Phonemics
U n til the la te  I960': the predominant approach to  the evaluation and 
treatm ent o f speech sound d isorders focused p r im a r ily  on in d iv id u a l 
segments. Authors, such as Van Riper (1963), W in itz  (1969), Powers 
(1971), d id  not seem to  l in k  th e ir  work to  any p a r t ic u la r  
phonological theory. I f  a th e o re tica l anchor were to  be speculated 
re tro sp e c tive ly , however, the work o f the speech pa tho log is ts  during 
th is  period seems rem in iscent o f the theory o f taxonomic pnonemics. 
The taxonomic model prevalent in  the 1940's and 1950's focused on the 
in d iv id u a l phoneme. B r ie f ly ,  taxonomic phonologists such as 
B loom field (1933, c ite d  by Edwards and Shriberg, 1983) were concerned 
w ith  the id e n t if ic a t io n  o f  the co n tras tive  phonemes o f various 
languages as w ell as the d e scrip tion  o f the phonetic contexts in 
which they occurred (Broen, 1982; Edwards and Shriberg, 1983; Ingram,
1976). G reatly Influenced by the behavioural paradigm, these 
th e o ris ts  focused on describ ing observable events and as such paid 
l i t t l e  a tte n tio n  to  the notion o f l in g u is t ic  or phonological 
competence. Thus, phonemes were seen as independent from each other 
and from the other le ve ls  o f  language (Edwards and Shriberg, 1983).
The studies o f c h ild  phonology in  th is  period re fle c te d  the taxonomic 
model. Two types o f  research design were employed to  gather 
in fo rm ation  on the a cq u is itio n  o f  phonology, namely d ia ry  stud ies o f 
ind iv idua l ch ild ren 's  speech (Leopold, 1947; Velten 1943, c ite d  by 
Ingram, 1976) and cross-sectiona l studies (Poole, 1934; Wellman,
Case, Mengert and Bradbury, 1931, c ite d  by Iigram , 1976) ) which 
aimed a t ob ta in ing normative speech sound production data on large 
numbers o f ch ild ren  a t varying stages o f a cq u is ition .
The cross-sectional s tud ies, p a r t ic u la r ly  th a t o f Templin (1957), 
provided the Impetus fo r  the development o f assessment and 
remediation procedures fo r  speech sound production d isorders, many o f 
which are s t i l l  used today. In  th is  approach, a r t ic u la t io n  d isorders
are evaluated using a r t ic u la t io n  te s ts , such as Templin-Oarley Test 
o f  A r t ic u la tio n  (Templin and Darley, 1969), Goldman~Fristoe Test o f 
A r t ic u la t io n  (Goldman and F ris to e , 1969), Photo A r t ic u la tio n  Test 
(Pendergast, Dickey, Selmar and Soder, 1969), among others. These 
tes ts  have s im ila r  features. T y p ic a lly , a wide range o f  English 
consonants (s ing letons and sometimes consonant c lu s te rs ) is  assessed 
in  varying word po s itio n s . Subjects are often required to  name 
objects or p ic tu res  conta in ing the ta rg e t consonant. Some te s ts , fo r  
example, the Goldman-Fristoe Test o f A r t ic u la t io n ,  e l i c i t  connected 
speech samples. Responses are e ith e r spontaneous or im ita te d . Scoring 
procedures vary from a simple t a l l y  o f  co rre c t or in c o rre c t to  a 
ca tegorisa tion  o f the e rro r form in  terms o f omission, d is to r t io n ,  
add ition  or su b s titu tio n . In some cases, both q u a n tita tiv e  and 
q u a lita t iv e  scoring procedures are fo llow ed. The advantages and 
disadvantages o f these methods o f data c o lle c t io n  and analysis are 
ou tlined  in  Chapter 4, in  re la t io n  to  the methodology employed in  the 
present study.
The approach to  the evaluation o f speech sound production d isorders 
in  ch ild ren  w ith  c le f t  pa la te  is  s im ila r  to  th a t described above, and 
has remained as such despite the advances in  the c l in ic a l app lica tio n  
o f phonological theory. U n til the 1950's, the approach to  speech 
sound production problems in  c le f t  pa la te  pa tien ts  stressed the 
importance o f strengthening the velopharyngeal mechanism fo r  speech 
and reducing hypernasal1ty and audible nasal emission (Van R iper, 
1942). As the focus s h ifte d  to  include a r t ic u la to ry  as w ell as 
resonance d isorders, c lin ic ia n s  used a r t ic u la t io n  te s ts  developed fo r  
the assessment o f speech sound production in  ch ild ren  w ith  func tiona l 
a r t ic u la t io n  disorders. In a d d itio n , s ing le  word and sentence 
re p e tit io n  tasks, several o f which are in  curren t use, were 
s p e c if ic a lly  constructed to  tap the production o f pressure consonants 
fre q u e n tly  found to  be in  e rro r, e.g. Iowa Pressure A r t ic u la t io n  Test 
(M orris, Spriestersbach and Darley, 1961) and the Simulated Sentence
te s t (Van Demark, 1964). La te r, the Bzoch E rror Pattern D iagnostic 
A r t ic u la t io n  Test (1979) was published which took in to  cons idera tion , 
both in  construction  and scoring, the p r s s ib i l i t y  o f e rro rs  d ire c t ly  
re la ted  to  the c le f t  as w ell as those re la ted  to  developmental delay. 
Several authors (inc lud ing  Darley, 1978; Van Demark, 1964; W ells, 
1971) stressed the importance o f obta in ing  conversational speech 
samples to  ascerta in  the extent to  which speech sound production is  
influenced by contextual fa c to rs . These a r t ic u la t io n  te s ts  were used 
to  determine whether or not the consonants o f  English were produced 
c o rre c tly  and i f  no t, the manner in  which they d if fe re d  from the 
ta rg e t sound (M orris , 1979). Errors were coded e ith e r  in  terms o f 
predetermined e rro r categories, e.g. Bzoch (1979) o r according to  the 
a r t ic u la to ry  movements used in  the production o f the various e rro r 
sounds (W ells, 1971). In  a l l  cases, the emphasis remained on the 
production o f  in d iv id u a l segments.
T ra d itio n a l remediation procedures fo r  a r t ic u la t io n  d isorders, s t i l l  
prevalent today, have la rg e ly  emanated from the e a rly  work o f Van 
Riper (1939). What d is tingu ishes the tra d it io n a l approach to  
a r t ic u la t io n  d isorders in  the 1950's and 69's from the s im ila r  
approach used today, is  th a t in  the past, a l l  a r t ic u la t io n  d isorders, 
simple and m u lt ip le , fu n c tio n a lly -  and organica lly-based were treated 
in  the same way. C urren tly  however, the tra d it io n a l approach seems 
re s tr ic te d  to  ch ild ren  w ith  Iso la ted  o r simple a r t ic u la t io n  e rro rs  
eg. /& / fo r  / s /  and /w /  fo r  J r !  or to  ch ild ren  whose speech sound 
production disorders are o rg a n ica lly  re la te d , as in  c le f t  palate. In 
con tras t, phono log ica l-ru le  o r -process based procedures (ou tlined  
below) are applied to  ch ild ren  w ith  severe "m u ltip le  a r t ic u la t io n  
disorders" where there is  no known organic cause fo r  the disordered 
speech production.
The focus o f  the tra d it io n a l approach stresses the ind iv idua l 
consonants found to be in  e rro r. A r t ic u la t io n  disordered ch ild ren  are 
taught to  d isc rim in a te  the e rro r sound from the ta rg e t sound
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a u d ito r i ly  {W ir.itz , 1969), and are taught the motor s k i l ls  necessary 
fo r  the production o f ta rg e t sounds in  is o la tio n , s y lla b le s , words, 
sentences and in  conversational speech.
This segmental or s ing le  sound approach has remained the most 
commonly used1 procedure fo r  ch ild re n  w ith  o rg a n ic a lly  based speech 
sound production d isorders, such as c le f t  pala te . Bzoch (1979) has 
emphasized the need to  teach production o f segments in  the e a rly  
stages o f therapy and to  delay ear tra in in g  procedures u n t i l  accurate 
production has been achieved. A dd itiona l techniques, such as v isual 
cues (Bzoch, 1979; Shprintzen, McCall and Skoln ick, 1975) are 
employed to  enhance the contro l o f nasal escape o f  a i r  and to  d ire c t  
the a ir  stream o ra lly . Heightened k in e s th e tic  awareness o f motor 
production is  also stressed (W ells, 1971).
In recent years, c lin ic ia n s  have observed th a t "the usual methods o f 
working on the mastery o f a r t ic u la t io n  by one sound a t a tim e are 
inappropria te  fo r  most o f the e rro r patterns o f ch ild ren  and adults 
w ith  c le f t  palates" (Bzoch, 1979, p. 293). Bzoch (1979) described a 
procedure o f m u ltip le  sound a r t ic u la t io n  tra in in g  in  a c h ild  w ith  
gross pharyngeal and laryngeal su b s titu tio n s . In th is  approach, 
groups o f sounds, characterised by s im ila r  place or manner o f 
production were taught using d ire c t v is u a l, k in e s th e tic  and ta c t i le  
cues. Bzoch found th is  procedure to  be e ffe c tiv e  as i t  m odified the 
"e n tire  underly ing pa tte rn  o f  g lo t ta l and pharyngeal co n s tr ic tio n s  
ra ther than a lim ite d  p a ,t o f the e rro r pa tte rn " (p. 297). This 
recogn ition  o f patterns o f e rro rs  In ch ild ren  w ith  c le f t  pa la te  forms 
the basic ra tio n a le  fo r  the present study.
B. Generative phonological theory
The theory o f  generative phonology (Chomsky and H a lle , 1963) had a 
marked in fluence  un the conceptua lisa tion , eva luation and treatm ent 
o f speech sound disorders. Thl: theory is  ra d ic a lly  d if fe re n t from 
th a t o f taxonomic phonology. In con trast to  the focus on Ind iv idua l
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phonemes as independent u n its , generative phenologists view phonology 
as an in te g ra l pa rt o f grammar, re fe rred  to  as a morphophonemic leve l 
or systematic phonemic leve l (Edwards and Shrlberg, 1983). Generative 
phonologists abandoned the concept o f  the phoneme as an in d isso lub le  
u n it ,  in  favour o f d is t in c t iv e  features which together comprise the 
ch a ra c te r is tic s  o f in d iv id u a l sounds (8roen, 1982). A d is t in c t iv e  
fea tu re  is  defined as the sm allest in d iv id u a l c h a ra c te r is t ic  o f  a 
segment co n tr ib u tin g  to  the meaningful d iffe re n ce  between phonemes 
(Schane, 1973). A set o t generative o r re a lis a tio n  ru les is  
postu la ted to  re la te  the morphophonemic leve l to  the phonetic output. 
A prim ary d is t in c t io n  between generative phonology and taxonomic 
phonemics concerns the notion o f underlying representation i.e . "the 
form in  which words a^e id e n t if ie d  or stored" (Ferguson, 1978, p.
287). Taxonomic phonologists hold th a t a l l  the in fo rm a tion  necessary 
fo r  the descrip tion  o f  phonemic contrasts l ie s  in  the phonetic 
tra n s c r ip t io n  (Broen, 1982). Generative phonologists, however, assume 
th a t morphemes have an underlying representation which is  not 
necessarily  present in  the phonetic output. As such, one o f  the c h ie f 
concerns o f generative phonologists is  to  determine the nature o f  the 
underlying representation (Dinnser e t .a l . ,  1984).
Two im portant constructs o f  generative phonology, i.e . d is t in c t iv e  
features and generative phonological ru le s , have had considerable 
impact on the development o f  eva luation and remediation procedures 
fo r  ch ild ren  w ith  d isc 'dered  speech sound production.
1. D is t in c t iv e  features
Chomsky and Halle  (1968) provided a means o f  spec ify ing  the phonemic 
contrasts in  terms o f the d is t in c t iv e  features. They proposed a set 
o f 13 a rticu la to ry -based  b ina ry  d is t in c t iv e  fea tu res , app licab le  to 
English.
The fea tu re  systems o f Chomsky and Halle (1968) and Jakobson, Fant 
and Halle (1963) have been employed to  trace phoneme a cq u is itio n  in
' '''"Tr'T
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norm ally developing ch ild re n  (Prather, Hedrick and K trn , 1975). 
Furthermore, procedures have been developed to  analyse disordered 
a r t ic u la t io n  using d is t in c t iv e  features ( McReynolds and Huston,
1971; McReynolds and Engmann, 1975). These researchers view 
a r t ic u la t io n  e rro rs  in  terms o f fa i lu re  to  n r.ster the d is t in c t iv e  
features necessary to  s ignal phonemic contrasts o f  the adu lt 
language.
L im ited  research has applied d is t in c t iv e  fea tu re  arts',ysis to  the 
d e scrip tion  o f speech sound production disorders in  c le f t  palate 
speakers. Singh, Hayden and Toombs (1981) evaluated a r t ic u la t io n  
e rro rs  o f a large group o f ch ild re n  (18 o f  whom had c le f ts  o f the 
pala te) using d is t in c t iv e  fea tu re  ana lys is . The fin d in g s  o f  th is  
study ind icated th a t the c le f t  pa la te  subjects demonstrated a 
d if fe re n t fea tu re  h ierarchy from th a t observed in  the other 
a r t ic u la t io n  disordered subjects. S p e c if ic a lly , the c le f t  palate 
subjects showed the highest percentage co rrec t fo r  the fea tu re  o f  
la b ia l i t y  and the lowest fa r  the features o f vo ic ing  and place.
The same trends were reported in  the s ing le  case described by 
M o lle r e t a l.  (1983) even though a d if fe re n t fea tu re  system was used 
in  analysis. The fa c t th a t d is to r t io n  e rro rs  were excluded from the 
study by Singh e t a l. (1981) could have a lte red  the outcome, 
p a r t ic u la r ly  in  c le f t  pala te  ch ild re n  who fre q u e n tly  d isp la y  such
Recently, the inherent ch a ra c te r is tic s  o f d is t in c t iv e  fea tu re  systems 
and th e ir  c l in ic a l a p p lica tio n , as in  the procedure o f McReynolds and 
Engmann (1975), have been c r i t ic is e d  on several grounds (Carney,
1979; Grunwell, 1982; W flsh, 1974). The c r it ic is m  most frequen tly  
le ve lle d  concerns the degree to  which the features are abstract. 
According to  Grunwell (1982) "d is t in c t iv e  features were o r ig in a l ly  
devised to  account fo r  an idea lised  leve l o f language, o ften fa r  
removed from the physical re a l i t ie s  f numcn .peech" (p. 109).
%
r  
&
page 42
Nonetheless, these features have been employed to  transcribe  actual
sounds c o rre c tly  or in c o rre c tly  a rt ic u la te d  in  c l in ic a l populations
(H arris and Cottam, 1985). Further, Jakobson, Fant and Halle  (1963)
and Chomsky and Halle  (1968) proposed th a t d is t in c t iv e  features were
always binary. Srunwell (1982) argues:
there .is no s a tis fa c to ry  lo g ic a l ju s t i f ic a t io n  fo r  the 
hypothesis th a t the sound pa tterns o f  a l l  languages operate on 
tne binary p r in c ip le . . . [ th is ]  leads to  ra the r complex and 
in d ire c t ca tegorisa tions o f  place o f a r t ic u la t io n  o f 
consonants ...[w h ich ] do not re a d ily  lend themselves to  two- 
way con trasts (p. .0 8 ).
Other c r it ic is m s  o f these fea tu re  systems include th e ir  ir.aapropria tc
and m isleading sp e c ifica tio n s  and d e fin it io n s  (Broen, 1^32; Carney,
1979), the fa c t th a t phoneme descrip tion  should include ac<-ur«:»- and
perceptual d is t in c t io n s  in  add itio n  to  the a r t ic u la to ry  feature;.
(Ladefoged, 1971) and the observation th a t the fea tu re  systems tic iu i
account fo r  d is to rte d  speech productions as they re la tp  p r-. 'im rjly  t.
ta rg e t English productions (Broen, 1982; H arris  and C ottan ,
Furthermore, as Schwartz (1983) po in ts out, d is t in c t iv e  feature
analysis concentrates exc lu s ive ly  on the in d iv id u a l segment avd
there fo re  does not re a d ily  perm it the d e scrip tion  o f  sounc or
sy lla b le  omissions nor the possib le  in fluence o f one phoneme a ,* r
another.
In  sp ite  o f these c r it ic is m s , rem ediation programmes (Blache, 1982; 
Costello and Onstine, 1976) have been implemented which aim at 
estab lish ing  absent or erroneous d is t in c t iv e  features in  ch ild ren  
w ith  func tiona l a r t ic u la t io n  disorders. To the w r ite r 's  knowledge, 
no such studies have been published using subjects w ith  c le f t  palate. 
A t th is  tim e assessment and remediation using d is t in c t iv e  fe*Lures 
requires carefu l in v e s tig a tio n , p a r t ic u la r ly  in  regard to  
genera lisa tion  o f newly acquired features (Hoffmann ai,d Schucktrs, 
1984).
2. Generative phonological ru les
In order to  capture the underlying phonological patterns in
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a r t ic u la t io n  disordered ch ild re n , several researchers (Compton, 1970, 
1976; Lorentz, 1976; among others) have postu la ted generative 
phonological ru les. These ru le s , a lte rn a te ly  re fe rred  to  as 
"d e riva tio n a l ru les" (Compton, 1970) o r "s u b s titu tio n  ru les" (O ile r , 
1973), map the c h ild 's  assumed underly ing phonemic representation on 
to  the surface o r phonetic ru les. D eriva tiona l ru les re f le c t  patterns 
o f phonological o rganisation not re a d ily  d isce rn ib le  using the 
segmental approach ( th a t o f in d iv id u a l phonemes). Phonological ru les 
may apply o p tio n a lly  o r o b l ig a to r i ly  and may characterise context 
se ns itive  o r context free  su b s titu tio n s  (Compton, 1976).
The generative phonological approach in  th is  framework has been 
c r i t ic is e d ,  p r im a r ily  because o f the form alism  and com plexity 
associated w ith  the postu la tion  o f generative ru les (Ingram, 1976; 
Schwartz, 1983). However, re ce n tly  i t  has received renewed 
consideration by speech pa tho log is ts  such as Oinnsen and associates 
(1984).
C. Natural phonological theory
In the past decade, the p rin c ip le s  o f Stampe's (1969) theory o f 
natural phonology, which grew out o f  the generative theory, have 
dominated the c l in ic a l phonology li te ra tu re .  S p e c if ic a lly , the notion 
o f "phonological process" fundamental to  the theory has enjoyed 
widespread a tte n tio n . Stamps (1969) defined a phonological process as 
a s im p lif ic a t io n  s tra tegy  which "merges a po ten tia l phonological 
opposition in to  th a t member o f the opposition which le a s t t r ie s  the 
re s tr ic t io n  o f  the human speech capacity" (p.443). In a la te r  
d e f in it io n ,  Stampe (1979, p . l,  c ite d  by Grunwell, 1982, p. 166) 
described a phonological process as a "mental operation th a t applies 
in  speech to  su b s titu te  fo r  a class o f sounds or sound sequences 
presenting a common d i f f i c u l t y  to the speech capacity o f  the 
in d iv id u a l, an a lte rn a tiv e  class id e n tic a l but lacking the d i f f i c u l t  
property". For.example, a sound class (such as fr ic a t iv e s )  which are 
apparently more d i f f i c u l t  or less natural to  produce is  replaced by a
second sound c lass, which is  easier or more natural to  produce (such 
as s tops).
Stampe's theory has made a s ig n if ic a n t c o n tr ib u tio n  to  the 
understanding o f phonological development. According to  th is  model, 
in fan ts  possess a set o f  u n ive rsa l, innate natura l processes which 
e lim in a te  a l l  contrasts from the c h ild 's  speech. As the in fa n t's  
phonological system unfo lds, the a d u lt system In te rn a lise d  by the 
c h ild ,  imposes co ns tra in ts  on these na tura l processes by l im i t in g ,  
suppressing and ordering th e ir  a p p lica tio n  u n t i l  a d ire c t match 
between the ad u lt and c h ild  phonological systems is  achieved. In 
other words, the c h ild 's  task in  learn ing  language is  to  e lim in a te  
a l l  those processes which do not occur in  the a d u lt language. The 
ch ild 's  e rro rs  are there fo re  seen as the re s u lt o f natural 
phonological processes which a llow  him to  accommodate the a d u lt 
phonological system to h is  immature speech production capacity. In 
a d d itio n , the e rro rs  are viewed as system atic events re f le c t in g  
a cq u is itio n  ra ther than random inaccurate "reductions {Broen, 1982).
Natural phonology assumes th a t a c h ild 's  underlying phonological 
representation is  equiva lent to  the ad u lt system (Edwards and 
Shriberg, 1983). Underlying representation has been defined as a 
" le x ic a l representation comprising the meaning and a l l  id io s y n c ra tic , 
learned phonological p roperties  o f  a morpheme" (Dinnsen, 1984, p. 5). 
The c la im  o f a d u lt - l ik e  underly ing representation has been c r i t ic is e d  
in  recent years fo r  the lack o f supporting em pirica l evidence 
(Maxwell, 1984). In con trast to  Stampe's view, Dinnsen (1984) and 
Maxwell (1984) have claimed th a t the phonological system o f a c h ild  
may contain both a d u lt - l ik e  and non - a d u lt - l ik e  underlying 
representations which can be established through the in ve s tig a tio n  o f 
morphophonemic a lte rn a tio n s . Ingram (1979) has also stressed th a t i t  
is  "necessary to  consider the p o s s ib i l i ty  tha t ch ild re n  a c t iv e ly  
operate on ad u lt forms to  e s tab lish  th e ir  own ph: 1 n ica l
representations o f these words'1 (p.143). O u tlin ing  the importance o f 
th is  issue, Dinnsen (1984) argues tha t whether o r not the ch ild rens ' 
underlying representations are a d u lt - l ik e ,  may serve to  d if fe re n t ia te  
phonolf,,"’"i c a n y  disordered ch ild re n  in  terms o f s e ve rity  o f th e ir  
disorde, may in  tu rn  have c l in ic a l im p lica tio n s  fo r  appropriate 
remediation planning.
The .influence o f Stamps's theory o f na tura l phonology in  the c l in ic a l 
arena was markedly increased w ith  Ingram's seminal p u b lica tio n  in 
1976. Ingram applied the construct o f phonological process to  the 
re -ana lys is  o f  several ava ilab le  studies o f norm ally developing and 
a r t ic u la t io n  disordered ch ild ren . The operational d e f in it io n  used was 
th a t phonological processes involved sound changes a ffe c tin g  e n tire  
classes o f sounds (Ingram, 1976, p. 29). Ingram demonstrated th a t 
a r t ic u la t io n  e rro rs  are characterised by broad d e fic ie n t pa tte rns and 
th a t mastery o f  a sound system is  not s im p ly  a m atte r o f  learn ing  to 
produce in d iv id u a l segments; ch ild re n  must also learn to  produce the 
appropriate s y lla b le  shapes and sequences. Since Ingram's 
p u b lica tio n , several stud ies have confirmed th a t disordered 
a r t ic u la t io n  is  indeed systematic and can be described in  terms o f 
d e fic ie n t underly ing patterns or phonological processes (Dunn and 
Davis, 1983; Grunwell; 1981, among others). In a d d itio n , a number o f 
studies have been conducted in  which the speech o f  norm ally 
developing ch ild ren  was analysed fo r  the presence o f  phonological 
processes (Dyson and Paden, 1983; Hodson and Paden, 1981; Ingram, 
1981; Khan e t a l. ,  1983; Shriberg and Kwlatkowski, 1980). Although 
the fin d in g s  o f these studies are p re lim in a ry  and occur In  the 
presence o f  wide in d iv id u a l v a r ia t io n , a common set o f phonological 
processes has emerged which fre q u e n tly  characterise the speech o f 
norm ally developing ch ild ren  aged 2-4 years. These processes are
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Table 3: Summary o f phonological processes commonly reported 
in  the speech o f  norm ally developing ch ild re n  ranging 
in  age from 2 - 4  years
SYLLABLE STRUCTURE PROCESSES
D e f in i t io n :  The sy lla b le  s truc tu re  o f the ta rg e t word is  s im p lif ie d  
u s u a lly  in  the d ire c tio n  o f  CV s y lla b le  shape.
C luste r reduction 
Final consonant de le tion  
Weak s y lla b le  de le tion  
Reduplication 
Epenthesis
SUBSTITUTION PROCESSES
D e fin it io n : One consonant is  replac '’ y  another w ithou t reference 
to neighbouring sounds
Stopping o f  f r ic a t iv e s  and a ffr ic a te ^
Fronting o f  ve lars and a lveopalata ls
G lid ing  o f  liq u id s
V ocalization
Devoicing o f  f in a l consonants 
P re-voca lic  vo ic ing
ASSIMILATION PROCESSES
D e f in i t io n :  One sound is  influenced by another sound in  the same word 
and becomes s im ila r  or id e n tic a l to  i t
Velar a ss im ila tion  
Nasal a ss im ila tion  
Labial a ss im ila tion  
l iq u id  a ss im ila tion
Phonological process analysis has become an a t t ra c t iv e  a lte rn a tiv e  to  
the d e scrip tion  o f  a r t ic u la t io n  d isorders in  terms o f ind iv idua l 
segments, fo r  a number o f reasons. F ir s t ly ,  based on cons tra in ts  o f  
the o ra l speech mechanism, phonological processes Incorporate both 
phonr t ic  and phonological aspects o f  speech sound production. 
Secondly, curren t research has id e n t if ie d  phonological processes 
c h a ra c te r is tic  o f normal phonological development (Grunwell, 1981, 
1982; Hodson and Paden, 1981; Ingram, 1981; Khan, e t a l. ,  1983).
These find ings provide the c l in ic ia n  w ith  a useful ya rds tick  against 
which to  measure deviant or delayed phonological development as w e ll
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as a means o f  determ ining the s e v e r ity  o f the d isorder. T h ird ly , 
process analysis suggests treatm ent gu ide lines fo r  expanding the 
number o f phonological con trasts which can be expressed (Hodson and 
Paden, 1983; Weiner, 1981).
A number o f procedures fo r  the assessment o f d isordered speech sound 
production in  terms o f phonological processes have been developed, 
inc lud ing  those o f  Hodson (1980), Ingram (1981), Shriberg and 
Kwiatkowski (1980) and Weiner (1979). The procedures vary in  th e ir  
precise d e f in it io n  o f phonological processes, the number o f 
phonological processes investiga ted  and also the manner in  which 
speech samples are e l ic ite d .  The issues involved in  phonological 
process anc lys is  are d e a lt w ith  in  depth in  Chapter 4.
U n til re ce n tly  the descrip tion  o f phono', o >1 processes in  
a r t ic u la t io n  disorders has been applied to  t r a d it io n a l ly  termed 
"functiona l a r t ic u la t io n  disorders" (Dunn and Davis, 1983; Hodson and 
Paden, 1981; Ingram, 1976; Schwartz, Leonard, Folger and W ilcox,
1980; Weiner, 1981). In  the past f iv e  years however, phonological 
process analysis has been applied to  o rg a n ica lly  re la ted  speech sound 
production disorders where s tru c tu ra l o r neurophysiological 
impairment is  ev ident, fo r  example in  cerebral pals ied in d iv id u a ls  
(Crary and Comeau, 1981) and apraxic adults (Wolk, 1984).
More re ce n tly , two studies have been published (Hodson e t a !.,  1983; 
Lynch e t a !.,  1983) in  which the speech sound production disorders o f 
ch ild ren  w ith  c le f t  palate are analysed in  terms o f phonological 
processes. These studies employed lo n g itu d in a l designs in vo lv ing  
s ing le  sub jects .
In the study by Hodson e t a l.  (1983), the disordered speech sound 
production o f a f iv e  year o ld  u n in te l l ig ib le  c h ild  w ith  a repaired 
iso la ted  ( . le f t  pa la te  was analysed using Hodson's Assessment o f 
Phonological Processes (1980). Based on the re su lts  o f th is  ana lys is , 
a rem ediation programme was implemented to e lim in a te  several
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phonological processes. Speech was sampled by having the subject 
spontaneously name 55 three dimensional s t im u li.  The percentage o f  
process occurrence was computed drawing on a wide range o f possible 
processes, predetermined fo r  the te s t  s t im u li.  The predominant 
processes employed by th is  subject Included c lu s te r  reduction, 
s tridency d e le tio n , and ve la r and liq u id  dev ia tions , a l l  o f which 
occurred in  100$ o f oppo rtun ities  fo r  occurrence. A dditional 
processes employed less fre q u e n tly  included s ing le ton  obstruent 
omissions (p re - and po s t-vo ca lic ), nasal and g lid e  dev ia tions and 
g lo t ta l and nasal replacement. The processes used are broad in 
conception and unless the data sample is  s c ru tin ise d , i t  is  d i f f i c u l t  
to  ascerta in  the manner in  which the processes a f fe c t  the con tras tive  
func tion  o f the various sound classes.
Hodson e t ah  (1983) d id  not a ttem pt to speculate on th r  ro le  played 
by phonetic fac to rs  in  re la t io n  to  the subject's speech production 
e rro rs . Although the subject's oral mechanism was judged to  be 
adequate and he was s tim u lab le  fo r  a l l  consonant sounds, ce rta in  o f 
the speech c h a ra c te ris tics  described seemed to  im p lica te  phonetic, in  
add ition  to  phonological fa c to rs , in  the development o f  the disorder 
in  th is  c h ild . These ch a ra c te ris tic s  include the reported presence o f 
low vocal in te n s ity , g lo t ta l a r t ic u la tio n s  and the absence o f 
f r ic a t iv e  and a f f r ic a te  productions. Furthermore, velopharyngeal 
function  was assessed during the production o f a s ing le  sound on a 
s ta t ic  cephalometric X-ray, which does not provide in fo rm ation  about 
the sph inc te ric  action  o f the velopharyngeal mechanism during speech.
In  the study by Lynch e t a l. (1983), phonological processes were used 
as pa rt o f a com'rehensive analysis o f  the speech o f two ch ild ren  
w ith  repaired b ila te ra l c le f t  l i p  and pa late, a t two stages o f 
phonological a cq u is itio n . I n i t ia l  te s tin g  was conducted when the 
subjects i are 29 and 37 months o f age re sp e c tive ly  and re -eva lua tion  
took place a t  5 and 7 years. In the f i r s t  eva lua tion , speech samples
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were e l ic i te d  during fre e  p lay s itu a tio n s . The Tem piin-Darley Test o f 
A r t ic u la t io n  was adm inistered during the re -eva lua tion  period. 
Transcribed data were tabulated in  a confusion m a trix  which compared 
consonants intended w ith  consonants produced.
Three categories o f  processes were id e n t if ie d  using these data: 
d is to r t io n ,  s u b s titu tio n  and de le tion  processes. The use o f  the term 
"d is to r t io n "  as a phonological process is  unusual since d is to r t io n s , 
such as 1 a te ra l1sation o r hypernasa lity  do not a lte r  th .i con tras tive  
value o f phonemes inherent in  Stampe's (1969) o r ig in a l d e f in it io n  o f  
a phonological process. The absence o f q u a n tita tiv e  percentages o f 
occurrence o f  phonological processes make I t  d i f f i c u l t  to  determine 
the extent to  which phonological processes contribu ted  to  the ove ra ll 
p ic tu re  o f  the speech disorders in  the two subjects.
In  con trast to  Hodson's study, Lynch e t a l. (1983) attempted to 
d is tin g u ish  e rro rs  re la t in g  d ire c t ly  to  the c le f t  from those re la ted  
to  phonological d isorgan isa tion . They found th a t w h ile  one subject 
evidenced processes c h a ra c te r is tic  o f normal although delayed 
phonological development (e.g. c lu s te r reduction , stopping and 
g lid in g ) , the o ther subject demonstrated a pa tte rn  o f a r t ic u la t io n  
ch a ra c te r is tic  o f a s tru c tu ra l defect (e.g. presence o f extensive 
compensatory a r t ic u la t io n s ,  unusually yed development o f  la b ia l 
consonants, and re la t iv e  absence o f patterns c h a ra c te r is t ic  o f 
norm ally developing ch ild ren .
Since both studies used small subject samples and were exp lo ra to ry  in  
nature, g e n e ra lIs a b ility  o f the find ings  to  the c le f t  palate 
population as a whole is  lim ite d . Both studies have, however, 
h igh ligh ted  the need fo r  add itiona l research applying phonological 
processes to  the speech sound production o f ch ild re n  w ith  c le f t  
pa la te .
I I I .  DEFINITIONS OF PHONETIC AND PHONOLOGICAL DISORDERS 
As mentioned e a r l ie r  the d e f in it io n  o f  phonological and phonetic
d is a b i l i t y  has been, and continues to  be, the sub ject o f much 
controversy. The d is t in c t io n  between a phonetic and phonological 
d isorder forms a cen tra l theme In the present study, which attempts 
to  estab lish  the extent to  which a l in g u is t ic a l ly  based procedure 
i.e . phonological process ana lys is , may be applied to  an organic 
d isorder.
Several d e fin it io n s  o f phonological and phonetic d isorders have been 
posited, each re f le c t in g  the o rie n ta tio n  o f  the p a r t ic u la r  author. 
The re cu rring  fa c to r  d is t in g u ish in g  phonetic from phonological 
d isorders is  the a b i l i t y  o f the in d iv id u a l to  produce the ta rg e t 
segment. I t  has been suggested th a t in d iv id u a ls  w ith  a phonetic 
d isorder lack the m otoric a b i l i t y  to  produce p a r t ic u la r  sounds and 
may also employ non-standard or d is to rte d  a r t ic u la to ry  pa tte rns , but 
the system o f phonological contrasts remains in ta c t (Grunwell, 1981, 
1982; Shelton and McReynolds, 197^ . For example, / s /  may be 
a rt ic u la te d  as [s ]  (den ta l), as [§ ]  (pa la ta lise d ) or as [4 ]
( la te ra lis e d ). As long as the sounds are “ s - lik e " ,  and the 
neighbouring sounds such as /J /  and / 0/  remain d is t in c t ,  no essentia l 
contrasts have been lo s t. In con tras t, a p h o n o lo g ka lly  'impaired 
c h ild  is  p h ys ica lly  capable o f the c o rre c t production o f  a l l  sounds 
o f  the language in  is o la t io n ,  but demonstrates an abnormal, 
inadequate or disorganised system o f sound contrasts (Grunwell, 1982; 
Hawkins, 1985). For example, i f  / s /  is  pronounced as [s ]  and /6 /  is 
a lso pronounced as [ s ] ,  the s/8  con trast is  not achieved and tne 
c h ild  w i l l  be unable to  make "s ick" d is t in c t  from " th ic k ” .
Ingrain's (1976) suggestion o f rede fin ing  a r t ic u la t io n  disorders in  
l in g u is t ic  terms has served to  d iv ide  researchers in to  two d is t in c t  
camps. Representing one view , researchers such as Hodson (1980) and 
Shriberg and Kwiatkowski (1983) use the term "phonological d isorders" 
in  the generic sense, as a cover term fo r  the id e n t if ic a t io n  o f  a l l  
d isorders o f speech sound regardless o f th e ir  o r ig in . Shriberg and
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Kwiatkowski (1982) argue th a t the domain o f  phonology encompasses the 
e n tire  speech production process, ranging from underlying 
representation through phonological ru les and processes to  the 
surface leve l o f production. They fu rth e r contend th a t viewing 
a r t ic u la t io n  independently o f a ch ild 's  phonemic o rganisation would 
circum scribe the d isorder to  speech production and could lead to 
In e f f ic ie n t  remediation s tra teg ies .
Representing the opposing view, Grunwell (1983a), Hew lett (1985), 
Locke (1983b), Shelton and McReynolds (1979) argue in  favour o f 
re ta in in g  the term "a r t ic u la t io n  disorder" as d is t in c t  from 
phonological impairment. They caution against l im it in g  one’ s view to 
abstract phonemes in  preference to  the sp e c ifics  o f speech production 
and suggest th a t speech pa tho log is ts  "should not focus on phonology 
so sharp ly th a t we set aside in te re s t in  the learn ing  too ls  th a t seem 
essentia l to  our d a ily  work" (p.9). Dinnsen (1984) concurs w ith  th is  
view and adds th a t conceiving o f  phonological d isorders as a 
homogeneous group may re s u lt in  the c l in ic ia n  missing im portant 
in fo rm ation  and applying Inappropria te  treatm ent procedures.
Hewlett ,1985) debates in  depth the d is t in c t io n  between phonological 
\nd phonetic d isorders o f  speech sound production. Instead o f  the 
tra d it io n a l b inary  phonetic/phonological d is t in c t io n ,  he postu la tes a 
three-way d is t in c t io n  in  t ; . c la s s if ic a t io n  o f disordered speech 
sound production. In h is  terms, a phonological d isorder is  one in  
which an Inco rrec t phoneme is  c o rre c tly  re a lise d , i.e . I t  Is a 
problem in  the se lection  o f the appropriate phoneme. A phonetic 
disorder is  one in  which the se lection  process o f the ta rg e t phoneme 
is  co rre c t, but the "presence o f lower leve l phonetic or a r t ic u la to ry  
constra in ts  may meet w ith  a 'sympathetic response1, so to  speak from 
the phonology" (H ew lett, 1985, p. 162) re s u ltin g  in  the reduction o f 
phonemic contrasts. A r t ic u la to ry  d is a b i l i t y  forms the th ird  p a rt o f 
the d is t in c tio n  and is  defined by Hew lett (1985) as one in  which the 
a r t ic u la to ry  c h a ra c te ris tic s  o f the speech sounds are maintained,
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i.e . there is  no loss o f phonological contrasts on a productive 
le v e l. Such d isorders may be common in  adu lt pa tien ts  who have 
undergone ab la tive  surgery fo r  o ra l cancer.
In  re a l i ty ,  the coexistence o f  phonological and phonetic d isorders 
is  common. Pokes (1982) ana Locke (1983b) note th a t the d is t in c t io n  
between phonetic and phonological d isorders in  ch ild ren  is  e sp e c ia lly  
d i f f i c u l t  to  e s tab lish  ca te g o rica lly . Pokes (1982) suggests th a t the 
"phases o f  neuromuscular and physical gnowth are qu ite  in te rre la te d  
and in te rtw ined  w ith  cogn itive  and l in g u is t ic  development" (p. 20) 
and tha t speech pa tho log is ts  should acknowledge the close 
re la tio n sh ip  between phonetic and phonological forms.
IV. SUMMARY OF THE THEORETICAL FRAMEWORK ADOPTED IN THE PRESENT
STUDY
In th is  study, the th e o re tica l construct o f "phonological 
process" is  used to  analyse disordered speech sound production in  
c le f t  pa la te  ch ild ren . In a d d itio n , a phonological process is  defined 
as a systematic sound change a ffe c tin g  a class o f consonant sounds or 
sound sequences (Edwards, 1983). Phonological processes are used to  
describe e rro rs  on the surface leve l o f production and to  estab lish  
the extent to  which phonemic contrasts are maintained. In the present 
study, phonological processes are not used to  draw in ferences 
concerning the ch ild 's  underlying representations o f the adu lt 
phonemic form. Although the p o s s ib i l i ty  o f  deviant underlying 
representations is  acknowledged, th is  aspect is  not investigated 
experim enta lly  and no claim s are made to  support the psychological 
r e a l i t y  o f  the processes th a t are postulated. The prim ary focus is  
tha t o f speech sound production. This framework is  s im ila r  to  th a t 
employed by authors o f several tex ts  (Edwards, 1983; Grunwell, 1982; 
Hodson, 1980; Stoel-Gammon and Dunn, 1985).
V. SUMMARY
This chapter has ou tlin e d  the c l in ic a l app lica tions  o f  three
phonological theories to  a r t ic u la t io n  disordered ch ild ren  in  general 
and to  ch ild ren  w ith  c le f t  pa la te  in  p a rt ic u la r . The th e o re tica l 
framework on which the present study is  based has been e lucidated. In 
the fo llo w in g  chapter, the methodological im p lica tio n s  o f these 
th e o re tica l constructs are presented.
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CHAPTER 4 
METHODOLOGICAL ISSUES
The app lica tio n  o f p rin c ip le s  o f phonological theory to  disordered 
speech sound production has raised numerous methodological issues o f 
p o te n tia l s ig n ifica n ce  in  phonological assessment. These issues 
re la te  p r im a r ily  to  speech sampling and analysis procedures. This 
cha rte r h ig h lig h ts  some o f the major methodological issues involved 
in  nhonological process analysts and provides the ra tio n a le  fo r  and 
reso lu tions  o f  these is.ues fo i the present study.
As discussed in  the previous . J^p te r, the goal o f phonological 
process analysis is  to  determine the s im p lif ic a t io n  p iU e rns  evident 
in speakers w ith  speech sound production disorders { T •am, 1976; 
1981). The recent pub lica tio n  o f  numerous" procedures for. phonological 
process analysis (Hodson, 1980; Ingram, 1976; 1981; Khan and Lewis, 
1984; Shriberg and Kwiatkowski, 1980; Weiner, 1979) has been 
accompanied by a v a r ie ty  o f suggestions fo r  both data c o lle c tio n  and 
ana lys is , each re f le c t in g  the o rie n ta tio n  o f  the authors. The manner 
in  which speech sound production data are obtained and the cynsquent 
analysis thereo f may have an im portant e ffe c t  on the outcome o f the 
analysis (Ingram, 1982; Stoel-Gammon and Dunn, 1985).
I .  ISSUES CONCERNING DATA COLLECTION
In order to  make a re levan t and comprehensive assessment o f speech 
sound production, i t  is  necessary to  obta in  adequate and appropriate 
speech samples. Id e a lly , these should be representative o f a 
speaker's habitual speech production s k i l ls  in  a l l  communication 
s itu a tio n s . T ra d it io n a lly , speech has been sampled e ith e r  by means o f 
the adm in is tra tion  o f a r t ic u la t io n  te s ts  or by obta in ing samples o f 
conversational speech. Both methods o f speech sampling are amenable 
to  phonological process analysis (Ingram, 1975; Khan and Lewis,
1984). However, ce rta in  issues, both p ra c tica l and th e o re tic a l, may
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impose constra in ts  on how the data are obtained. These issues concern 
the nature o f the speech response (im ita te d  or spontaneous), the 
range o f phonemes sampled, and the method o f e l ic i ta t io n  (s ing le  word 
o r connected speech tasks). Each o f these issues is  discussed 
separately.
A. Im ita ted versus spontaneous speech responses 
A r t ic u la t io n  te s ts  and procedures fo r  phonological process analysis 
u su a lly  e l i c i t  im ita ted  or spontaneously produced speech responses to 
a set o f  s t im u li presented by the examiner, e.g. the Goldman-Fristoe 
Test o f  A rt ic u la tio n  (Goldman and F ris to e , 1969), the Templin-Darley 
Test o f A r t ic u la t io n  (Templin and Darley, 1969), the Arizona 
A r t ic u la t io n  P ro fic iency Scale (Fudala, 1970), and the Photo 
A r t ic u la t io n  Test (Pendergast, e t  a l. ,  1969) a l l  e l i c i t  spontaneously 
produced responses. Some a r t ic u la t io n  basts published fo r  use w ith  
ch ild re n  w ith  c le f t  pa late also requ ire  spontaneously produced 
utterances, e.g. Iowa Pressure A r t ic u la tio n  Test (M orris e t a l. ,
1961). However, ce rta in  procedures used to  evaluate a r t ic u la t io n  in  
c le f t  pa la te  ch ild ren  requ ire  the subject to  im ita te  verbal models 
provided by the examiner, e.g. the Bzoch E rror Pattern Diagnostic 
A r t ic u la t io n  Test (Bzoch, 1979), the Miami Im ita t iv e  A b i l i t y  Test 
(Jacobs, P h ilips  and Harrison, 1970) and the Simulated Sentence Test 
(Van Oemark, 1964). Most phonological process analysis procedures 
requ ire  spontaneously produced responses, such as those o f  Hodson 
(1980), Ingram (1981), Shriberg and Kwiatkowski (1980); however, 
Weiner (1979) e l ic i t s  s ing le words and sentences by means o f  delayed 
im ita t io n .
The question arises as to  whether the nature o f the speech response 
re f le c ts  the habitual speech sound production o f  the speaker. Several 
studies have been conducted to  determine whether speech responses 
obtained through im ita t io n  d i f fe r  from those which are spontaneously 
e lic ite d . For example, Johnson and Sommers (1978) found fewer 
a r t ic u la t io n  e rro rs  when responses were im ita te d  than when they were
produced spontaneously. These researchers postulated th a t the 
presence o f visual and aud ito ry  cues provided by the examiner, 
accounted fo r  the d iffe re n ce  between the scores obtained on both 
tasks. In co n tra s t, Paynter and Bumpas (1977) observed no s ig n if ic a n t 
q u a n tita tive  d iffe rences between im ita t io n  and spontaneous responses, 
but noted q u a lita t iv e  d iffe rences in  the nature o f the a r t ic u la t io n  
e rro rs  produced.
The p o s s ib i l i ty  o f  q u a lita t iv e  or q u a n tita tiv e  d iffe rences between 
im ita ted  and spontaneously produced utterances led the present 
in ve s tig a to r to  include o n ly  spontaneously produced responses as the 
more rigorous choice. Im ita ted  responses were excluded from 
phonological process analysis.
B. The range o f  phonemes sampled
A second issue concerned the range o f speech segments sampled fo r  
analysis. Given th a t the focus o f the curren t in ve s tig a tio n  is  on 
consonant production, the issue arose as to  whether a l l  consonants or 
on ly selected consonants, pressure consonants, should be 
samp!ed.
The Iowa Pressure A r t ic u la t io n  Test (M orris e t a l.  1961) and a 
s im ila r ly  constructed te s t fo r  pre-school c le f t  pa la te  ch ild ren  (Van 
Demark and Swickard, 1980) aim to  assess velopharyngeal incompetence 
in  re la t io n  to  a r t ic u la t io n . These procedures d i f f e r  from 
a r t ic u la t io n  tests fo r  ch ild ren  w ith  functiona l a r t ic u la t io n  
d isorders in  tha t they p r im a r ily  e l i c i t  pressure consonants. Since 
the aim o f the present study is  to  describe a l l  e rro rs  o f speech 
sound production, not on ly  those re la t in g  to  the production o f 
pressure consonants, a l l  possib le  English segments were sampled in  a 
v a r ie ty  o f phonetic contexts. In a d d itio n , phonological processes 
operate on the re la tio n sh ip s  between segments w ith in  words as w e ll as 
on the segments themselves. Therefore, by l im it in g  the analysis to 
the production o f  pressure consonants alone, i t  was possible tha t
im portant in fo rm ation  would have been overlooked.
C. Single word versus connected speech sampling
Concern has been expressed regarding the representativeness o f s ing le  
word naming tasks as opposed to  connected speech tasks in  the 
evaluation o f 'ch ild ren  w ith  speech sound production d isorders (DuSois 
and B ernthal, 1978). This applies both to  c le f t  palate ch ild ren  as 
w e ll as to  those w ith  functiona l a r t ic u la t io n  disorders. More 
p a r t ic u la r ly ,  the d is p a r ity  between data obtained  from using s ing le  
word and from connected speech tasks has received a tte n tio n  (DuBois 
and Bernthal, 1978; F a irc lo th  and F a irc lo th , 1970). Before the 
research in d ica tin g  th is  discrepancy is  reviewed, i t  seems 
appropriate to  re po rt on the curren t e l ic i ta t io n  methods used in  the 
evaluation o f disordered speech sound production.
A number o f te s tin g  procedures are comprised o f s ing le word naming 
tasks. S ingle word tasks, such as the Templin-Darley Test o f 
A rt ic u la tio n  {Templin and Darley, 1969), the P ho to -A rticu la tion  Test 
(Pendergast, D ickey, Selmar and Soder, 1969) and the Assessment o f 
Phonological Processes (Hodson, 1980), usua lly  requ ire  subjects to 
name c a re fu lly  selected p ic tu res or ob jects , representing the 
consonants o f English in  varying contexts. Some a r t ic u la t io n  te s ts , 
notably the Goldman-Fristoe Test o f  A r t ic u la t io n  (Goldman and 
F ris toe , 1969) and the Arizona A r t ic u la t io n  P ro fic iency Scale 
{Fudala, 1970) include s to ry  te l l in g  sub-tests which supplement the 
data obtained on the s ing le  word tasks. The in c lus ion  o f  such sub­
tes ts  represents an attem pt on the p a rt o f the te s t constructors to 
sim ulate everyday connected speech. In other speech sampling 
procedures, esp e c ia lly  those on which phonological process analyses 
are based (Edwards, 1982; Ingram, 1981; Shriberg and Kwiatkowski, 
1980), authors advocate the use o f connected speech u su a lly  obtained 
from an unstructured free p lay s itu a tio n .
A r t ic u la t io n  tests s p e c if ic a lly  developed fo r  c le f t  pa la te  ch ild ren
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(e.g. Bzoch Error Pattern Diagnostic A r t ic u la t io n  Test) cons is t 
p r im a r ily  o f s ing le  word a r t ic u la t io n  te s ts , which bear close 
s im i la r i t y  to  those constructed fo r  ch ild ren  w ith  functiona l 
a r t ic u la t io n  d isorders. However, as mentioned p rev ious ly , several 
researchers (Bzoch, 1979; McWilliams e t a l. ,  1984; M orris , 1979) 
recommend the c o lle c tio n  o f  connected speech samples in  a d d itio n  to  
the a dm in is tra tion  o f naming tasks. They note th a t although c le f t  
pa la te  ch ild ren  w ith  marginal velopharyngeal competence may achieve 
co rre c t speech sound production on s ing le  word tasks, they may not be 
able to  maintain th is  co rrec t production on tasks invo lv ing  f in e  and 
rap id  co-ord ina tion  o f the velopharyngeal mechanism w ith  the oral 
a r t ic u la to rs ,  as occurs in  connected speech.
I t  has been suggested th a t s ing le  word naming tasks y ie ld  d if fe re n t 
in fo rm ation  from procedures invo lv ing  connected speech. F a irc lo th  and 
F a irc lo th  (1970) studied the production o f s ing le  words and the same 
wards in  connected speech in  a c h ild  w ith  an a r t ic u la t io n  disorder. 
The ir find ings  revealed large d iffe rences when the two conditions 
were compared. Single word productions were judged to be more 
in te l l ig ib le  than the same words contained w ith in  the connected 
speech sample. Using a la rg e r sample o f a r t ic u la t io n  disordered 
ch ild re n , Dubois and Bernthal (1978) conducted a s im ila r  study in 
which they compared the speech sound production under three 
cond itions: continuous speech in  response to  p ic tu re s , modelled 
continuous speech in  response to  a s to ry  to ld  by the examiner, and 
spontaneous p ic tu re  naming. They observed th a t the subjects exh ib ited  
speech sound erro rs  in  the f i r s t  cond ition  th a t did not occur in  the 
other two cond itions, i.e . there was a q u a lita t iv e  d iffe rence in  the 
e rro rs  made using d if fe re n t e l ic i ta t io n  procedures.
Table 3 contains a summary o f  the advantages and disadvantages o f 
s ing le  word and connected speech tasks. This summary is  drawn from 
several sources, includ ing the opinions o f Bankson and Bernthal
(1983), Creaghead and A/ewman (1985), Grunivel 1 (1980), Ingram (.1976), 
Lund and Ouchan (1983), and Shriberg and Kwiatkowski (1980).
Table 4: Advantages and disadvantages o f s ing le  word tasks and 
connected speech samples
ADVANTAGES DISADVANTAGES
SIN
GL
E 
WO
RD
 
TA
SK
S 
|
S ingle word inventories can be
designed to  e l i c i t  a l l
the phonemes o f the language.
Single word tasks are quick to 
adm inister.
The ta rg e t is  known to  the 
examiner vU ch a lle v ia te s  
discarding o f u n in te l l ig ib le  
utterances.
Each word has only a s ing le  
opportun ity  to  occur.
Phonemes are e l ic i te d  in  lim ite d  
phonetic contexts -  i n i t i a l ,  
medial and f in a l word po s itio n s .
A preponderance o f nouns are 
e l ic i te d  as these are eas ie r to 
represent p ic to r ia l ly  than other 
le x ic a l items. (Shriherg and 
Kwiatkowski (I960) found th a t 
90-97% o f items in  f iv e  w ide ly  
used a r t ic u la t io n  tes ts  invo lve 
nouns).
The need to  e l i c i t  a l l  phonemes 
using s tim u li which are easy to 
represent p jc to r ia n v  may re s u lt 
in  complex or u n fa m ilia r words 
ina|j>f>ropriate fo r  the age o f  tue
| 
CO
NN
EC
TE
D 
SP
EE
CH
 
SA
MP
LE
S 
j
Connected speech e l ic i te d  by 
means o f  uncontro lled e l ic i ta t io n  
procedures fa c i l i t a te  the 
production o f a representative 
re p e rto ire  o f phonemes under 
natural cond itions.
M u ltip le  oppo rtun ities  fo r  
phoneme and word occurrence are 
Dossible.
E ffects o f c o a rtic u la tio n  can be 
examined, i . e .  the in fluence o f 
phonetic context on the 
production o f speech segments.
A range o f le x ic a l types are 
sampled.
I t  is  sometimes d i f f i c u l t  to  
obta in  a representative sample o f  
the c h i ld ’ s phonetic re p e rto ire  
and add itiona l sampling sessions 
may be required.
The examiner may experience 
d i f f i c u l t y  glossing the utterances 
o f  h ig h ly  u n in te l l ig ib le  ch ild re n . 
In such cases, a percentage o f 
utterances may be "unanalysable".
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In the present study, a combination o f  s ing le  word and connected 
speech e l ic i ta t io n  tasks was used as is  suggested by Ingram (1981) 
and H in itz  (1969). This was motivated by the c l in ic a l ly  well 
established observation th a t speech sound erro rs  may be observed in  
connected speech tasks despite co rre c t production in  s ing le  word 
tasks. Furthermore, the lik e lih o o d  o f  v a r ia b i l i t y  in  production o f 
speech sounds in  d if fe re n t phonetic contexts, not e a s ily  tapped in  
s ing le  word e l ic i ta t io n  tasks, could not be ignored.
I I .  ISSUES CONCERNING DATA ANALYSIS
The approach to  the analysis o f  speech samples in  terms o f 
phonological processes requires care fu l consideration. Although 
several analysis procedures (Edwards, 1983; Hodson, 1980; Ingram, 
1981; Khan and Lewis, 1984; Shriberg and Kwiatkowski, 1980 and 
Weiner, 1979) have been developed in  recent years and seem s im ila r  a t 
face value, "some o f them f a i l  to address ce rta in  p o te n t ia lly  
im portant issues th a t may a ffe c t  th e ir  usefulness" (Edwards, 1983, p. 
351).
In  order to  analyse the speech samples in  terms o f phonological 
processes, however, fou r in te rre la te d  issues were considered. These 
included the u n it o f analysis (sy lla b le  or word p o s itio n s ), coding o f
phonetic and phonological e rro rs  o f  speech sound production, c r i te r ia
fo r  determ ining the presence o f a phonological process and the use o f 
an open or closed set o f phonological processes.
A. The u n it o f phonological analysis
The se lection  o f the u n it o f analysis ( in  terms o f  the word or 
sy lla b le ) is im portant in  determ ining the s y lla b le  shapes and 
phonotar.Hc constra in ts  used by speech disordered ch ild ren . Ingram 
( W  tte n tio n  to  the fa c t th a t th is  issue Is  seldom
auv. ■ w rite rs  who have published phonological process analysis
procev • i/Ingram, 1982).
The predominant trend has been to use the word as the u n it o f
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analysis. Researchers and c lin ic ia n s  have id e n tif ie d  e rro rs  o f  speech 
production in  terms o f whether they occur in  word i n i t i a l , medial or 
f in a l pos itions . Although i t  is  re la t iv e ly  simple to  determine word 
i n i t i a l  and word f in a l po s itio n s , the medial word p o s itio n  presents 
some d i f f ic u l t y .  For example, the phoneme sequence / k l /  in  the word 
"necklace" would be regarded as a medial consonant c lu s te r  f f  the 
word was used as the u n it  o f analysis. However, i f  the s y lla b le  was 
employed, / k /  would func tion  as an a rres ting  phoneme (s y lla b le  f in a l 
o r p o s t-vo ca lica lly ) and / I /  would fu nc tion  as a releasing phoneme 
(sy lla b le  in i t i a l  or p re -vo ca lica lly ).
Ingram's (1982) so lu tio n  to  th is  problem is  to  employ both the 
s y lla b le  and the word po s itio n s , but a t d if fe re n t stages o f the 
phonological analysis. In determ ining the speaker's phonetic 
inventory, Ingram advocates the use o f the word as the u n it  o f 
analysis and suggests th a t the s y lla b le  is  used in  phonological 
process analysis. He d if fe re n t ia te s  three sy lla b le  pos itions : 
i n i t i a l , f in a l and a m b isy llab ic / in te rv o c a lic  pos itions and provides 
guidelines fo r  the s y l la b if ic a t io n  o f utterances (Ingram, 1981, p. 
58).
in  contrast to  Ingram, Grunwell (1982) has no category fo r
y l la b ic  or In te rv o c a lic  phonemes. Instead medial s ing le ton  
consonants are "co n s is te n tly  analysed as the onset o f  the second 
sy lla b le , regardless o f morphological s truc tu re  eg. ‘ ra b b it1 -  CV, 
CVC; ‘pa in tin g ’ - CVC, CVC" (p. 64). Grunwell (1982) c ite s  support 
fo r  th is  p r in c ip le  in  her study o f phono log ica lly  disordered 
ch ild re n , in  which she found tha t w ith ln -w ord  sy lla b le  arrests  were 
rea lised  s im ila r ly  to  those In w o rd -fina l sy llab les .
In order to  ensure a consistent standard across a l l  subjects, i t  was 
decided to  employ G run-ie ll's (1982) guidelines fo r  s y l la b if ic a t io n  in 
the present study. Thus, "m edial" consonants were regarded as pre­
voca lic  or s y lla b le  i n i t i a l  consonants. Abutting consonants, such as
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/ k l /  in  the example c ite d  above, were considered as post-vocal 1c and 
p re -vo ca lic , respective ly . W ith in  word consonant c lu s te rs , fo r  
example /s k /  as in  "basket", were regarded as occurring pre- 
v o c a lic a lly .
B. Coding o f phonetic and phonological speech sound production
errors
A second issue concerns the coding o f e rro rs  o f speech sound 
production in  terms o f phonologies? processes. As was discussed in  
Chapter 2, c le ft, palate ch ild ren  fre q u e n tly  show d is to rte d  speech 
sound production; employ compensatory a r t ic u la tio n s  e.g. [2 ]  which 
cannot be considered as c le a r d is to r t io n s , but which are used to  
s u b s titu te  fo r  p a r t ic u la r  classes o f sounds, p a r t ic u la r ly  pressure 
consonants; and demonstrate e rro rs  o f  speech sound production 
c ' - '  . :u rring  in  the speech o f  norm ally developing ch ild ren .
In  v,=.. u f the controversy surrounding the d e fin it io n s  o f  phonetic 
and phonological e rro rs  o f production (ou tlined  In Chapter 3), i t  was 
considered necessary to  estab lish  guide lines which would enable the 
researcher to  code the sampled data accurate ly and cons is ten tly .
The guide lines used were based on the notion o f phonological 
contrastiveness {Hawkins, 1984; Hew lett, 1985). An e rro r o f  speech 
sound production was considered a phonetic e rro r, and was not 
included 1"> the phonological process analysis under the fo llo w in g  
conditions:
1. I f  ( i?  e rro r d id  not serve to  collapse or merge the phonemic 
c o n t ra :  between two o r more phonemes. For example, i f  a subject 
c o n s i'.^ -:.1> substitu ted  a voiceless la te ra l f r ic a t iv e  [ jr ]  fo r  / s /  
and s v'r-ced la te ra l f r ic a t iv e  [T j fo r  / z / ,  but d id  not employ 
th is  . J tu t io n  fo r  any other ta rg e t consonant, the e rro r was 
considered phonetic. Another example o f th is  type o f  phonetic 
e rro r was the su b s titu tio n  o f uvular stop [q ]  fo r  /k / .  In such 
cases the e rro r sound contained the d is t in c t iv e  c h a ra c te ris tics  o f
the ta rg e t sound and the con tras tive  value o f the ta rg e t 
phoneme was not compromised, or
2. i f  the in a b i l i t y  to  seal o f f  the oral and nasal ca v itie s  
d ire c t ly  resu lted in  a weak or nasa lly  em itted consonant, in  which 
the ta rg e t was c le a r ly  apparent, fo r  example / t /  (weak consonant) 
o r /p /  (nasal emission).
An e rro r wts considered phonological i f  the phonemic contrast 
d is tin g u ish in g  one or more phonemes was collapsed. These erro rs  were 
included in  the phonological process ana lysis. I t  is  re levant to  
mention th a t In such cases, i t  was possible th a t a non-English 
consonant, such as a compensatory a r t ic u la t io n  (g lo t ta l and 
pharyngeal stops, pa la ta l f r ic a t iv e s ,  o r even la te r a l ly  released 
f r ic a t iv e s )  f u l f i l l e d  th is  c r ite r io n . For example, g lo t ta l stops may 
ne u tra lise  the place con trast between a lveo la r and ve la r stops, and 
pa la ta l f r ic a t iv e s  may n eu tra lise  the contrasts between a lve o la r and 
alveopalata l f r ic a t iv e s .
In  summary, phonetic e rro rs , although recorded fo r  purposes 
o f es tab lish ing  the subjects ' phonetic Inven tories, were not included 
in  phonological process ana lysis. Only e rro rs  which served to  reduce 
the phonemic contrasts and hence the a b i l i t y  to  s ignal meaning 
diffe rences between ta rg e t phonemes were analysed fo r  evidence o f 
phonological processes.
C. C r ite r ia  fo r  determ ining the presence o f phonological 
processes
An issue c lo se ly  re la ted  to th a t o f coding the e rro rs  o f speech sound 
production concerns the c r i te r ia  fo r  determ ining the presence o f  a 
phonological process.
Although phonological process analysis has gained considerable 
p o p u la rity  in evaluating ch ild ren  w ith  disordered speech sound 
production, ce rta in  w r ite rs  have expressed reservations regarding its
r e l ia b i l i t y  (Dinnsen, 1984; McReynolds and E lbert 1981; Schwartz, 
1983; Weiner, 1984). These authors contend tha t several published 
studies have not demonstrated th a t the sound changes they have 
a ttr ib u te d  to  the occurrence o f phonological processes are compatible 
w ith  the th e o re tica l construct o f a process, i.e . an adaptation o f 
in te rn a l representation to  phonetic output. Weimar (1984) suggests 
th a t the concept o f phonological process has been "overused by some 
inves tiga to rs  to  the exten t th a t a l l  m isa rticu la tio n s  i r e  described 
as phonological processes, whether ju s t i f ie d  or not" (p. 77). Before 
a sound change can be accurate ly described in  terms o f a phonological 
process, as opposed to  a phonetic e rro r, s p e c ific  c r i te r ia ,  both 
q u a lita t iv e  and q u a n tita tiv e , should be f u l f i l l e d  (Dinnsen, 1984; 
McReynolds and E lb e rt, 1981).
1. Q u a n tita t iv e  c r i te r ia
Most authors (Edwards, 1982; Ingram, 1981; McReynolds and E lbe rt, 
1981; Schwartz, 1983) suggest tha t a phonological process must a ffe c t 
more than s s ing le  member o f a given class o f sounds. For example, i f  
a c h ild  produces / t /  fo r  / s /  and does not replace other f r ic a t iv e s  
w ith  stops, i t  is  In s u ff ic ie n t  evidence to  demonstrate th a t the 
phonological process o f stopping is  operating. A second commonly 
employed c r ite r io n  is  th a t the c h ild  is  able to  produce the ta rg e t 
sound in  a t le a s t some contexts, even I f  the context Is in co rre c t 
(Qrunwell, 1982). In such cases, i t  is  contended th a t the e rro r form 
cannot be d ire c t ly  re la ted  to  surface e rrors stemming from a 
s tru c tu ra l o r physio log ica l impairment.
Other authors, such as Dinnsen, Weismer and E lbe rt (1979, c ite d  by 
Weiner, 1984) apply more s tr in g e n t c r i te r ia  than those mentioned 
above. They use phonological processes 1n the explanatory sense and 
work on the assumption th a t In order to  substantia te the presence o f 
a phonological process, the c h ild 's  underlying representation o f the 
adu lt con trast must be in ta c t and th a t i t  is  the in ve s tig a to r 's  
re s p o n s ib ility  to  demonstrate the evidence thereof. Therefore, th e ir
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c r i te r ia  include the fo llo w in g :
a. The e rro r sound a ffected  by the process must be produced 
c o rre c tly  in  some contexts.
b. The consonant must be used c o n tra s tiv e ly  in  the context in  which 
i t  is  produced c o rre c tly  even i f  the a d u lt con trast is  expressed in 
an unconventional manner.
c. The process must apply to  a l im ite d  class o f  segments, e.g. i f  
on ly  voiceless segments o f a class o f sounds are a ffec ted , the c h ild  
is  aware o f the vo iced-voiceless d is t in c t io n  w ith in  tha t class o f 
sounds.
The se lection  o f q u a lita t iv e  c r i te r ia  fo r  the id e n t if ic a t io n  o f 
phonological processes in  the present study on c le f t  pa la te  ch ild ren  
was complicated. In view o f the s tru c tu ra l and functiona l impairment 
o f the o ra l mechanism, i t  was expected th a t some o f the subjects 
would be unable to  produce ce rta in  ta rg e t sounds c o rre c tly , even in 
inappropria te contexts. A t the same tim e , i t  was also an tic ipa ted  
th a t some o f the e rro rs  produced by the subjects were s im ila r  to 
those produced by norm ally developing ch ild ren  and could be 
categorised in  terms o f  phonological processes. I t  was not possible 
to  apply the c r i te r ia  o f Dinnsen e t a l. {1979, c ite d  by Weiner, 1984) 
as phonological processes in  the present study were used to  id e n t ify  
patterns o f e rro rs  in  the de scrip tive  sense and were not used to 
demonstrate the presence o f a d u lt - l ik e  underlying representations.
In view o f  tne above, only one q u a lita t iv e  c r ite r io n  was applied to  
demonstrate the occurrence o f phonological processes in  the present 
study: A phonological process must merge the phonemic con trast o f 
more than a s ing le  member o f a class o f  sounds. "Class o f sounds" was 
defined in  terms o f the major sound classes described according to 
place, manner and voicing ( inc lud ing  voiced and voiceless cognates), 
as well as phonotactic classes such as the shape or s truc tu re  o f the 
s y lla b le .
2. Q uan tita tive  c r i te r ia
According to  McReynolds and E lbert {1981), a s ing le  occurrence o f  an 
e rro r sound can not be considered as strong evidence th a t a process 
is  operating. They suggest th a t the greater the number o f instances 
in  which a p a r t ic u la r  pa tte rn  can be id e n t if ie d ,  the stronger the 
em pirica l evidence th a t the phenomenon observed could be a process. 
Perusal o f the li te ra tu re  reveals a lack o f consensus among 
researchers regarding the frequency w ith  which a sound change must 
occur before i t  can be re l ia b ly  regarded as a phonological process.
A number o f  q u a n tita tive  c r i te r ia  have been suggested which are based 
on a percentage computed in  terms o f the number o f times a process 
occurs (frequency) in  re la t io n  to  the number o f  times the process 
could have occurred (opportun ity):
a. McReynolds and E lbert (2981) suggested the fo llo w in g  
q u a n tita tive  c r i te r ia  to  ensure the r e l ia b i l i t y  o f phonological 
process occurrence:
1. the e rro r had to  have the opportun ity  o f  occurring in  a t le a s t 
fo u r instances, arid
i i .  the e rro r had to  occur in  a t le a s t 20% o f items th a t could be 
affected  hy the process.
b. Khan and Lewis (1984) defined a productive process as one which 
occurred in  more than 60% o f ava ilab le  opportun ities .
c. IngraE (1981) does not spec ify  q u a n tita tive  c r i te r ia  fo r 
determ ining the presence o f a phonological process, but on ly  includes 
those processes which are applied in  more thaji 50% o f possible 
occurrences, in  h is summary o f the most productive phonological 
processes.
In the present study, the q u a n tita tive  c r i te r ia  adopted were those of 
McReynolds and E lbert (1981), i.e . the e rro r had to  occur in  20% o f 
possible items and each process had to  have the opportun ity  to  occur
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a t le a s t fo u r times in  the sample. These c r i te r ia  were selected in  
preference to  those recommended by Hodson (1980), Ingram (1981) or 
Khan and Lewis (1984) as the subjects o f the study were fou r years o f 
aye, by which stage the m a jo r ity  o f processes in  norm ally developing 
ch ild ren  would be suppressed. I t  was f e l t  th a t se lection  o f a higher 
percentage frequency o f occurrence than 20% might have resu lted  in 
the e lim in a tio n  o f im portant process in fo rm ation .
In  summary, the re fo re , the id e n t if ic a t io n  o f  phonological processes 
was dependent on the fu lf i lm e n t  o f both q u a lita t iv e  and q u a n tita tive  
c r i te r ia ,  i.e . processes had to  a ffe c t more than a s ing le  member o f a 
sound class and had to  occur in  a t le a s t 20% o f items in  which the 
process could apply. I t  was assumed th a t such c r i te r ia  would serve to  
increase the r e l ia b i l i t y  o f  the phonological process ana lys is , in  
th a t m isa rticu la tio n s  due to chance fa c to rs , e.g. inadvertent 
tra n s c r ip tio n  e rro rs  or s ing le  instances o f  m is a rtic u la tio n s , such ss 
s lip s  o f  the tongue or "a r t ic u la to ry  m istakes", were not 
in app rop ria te ly  described in  terms o f  phonological processes.
D. Closed versus open set o f phonological processes 
Phonological process analysis procedures vary in  terms o f the number 
o f processes assessed. Some procedures (Hodson, 1980; Khan and Lewis, 
1984; Shriberg and Kwiatkowski, 1980; Weiner, 1979) determine the 
occurrence o f a lim ite d  number o f processes (a closed set). The 
number o f processes assessed ranges from e ig h t processes (Shriberg 
and Kwiatkowski, 1980) to  42 processes (Hodson, 1980). The ra tio n a le  
fo r  includ ing  a lim ite d  set o f processes varies among the authors.
For example, Shriberg and Kwiatkowski (1980) assess ju s t  e igh t 
"natural processes", i.e . those which "accomplish s im p lif ic a t io n  and 
the sound change must be w ide ly  a ttested  in  natural language data"
(p. 10). Hodson (1?80) and Khan and Lewis (1984) assess 42 and 14 
processes respec tive ly , based on the opportun ities  fo r  processes to 
occur in  sp e c ific  te s t items. Most researchers, however, encourage 
the examiner to  sc ru tin ise  the data fo r  add itiona l patterns not
page 68
d ire c t ly  assessed in  th e ir  procedures.
Other authors (Edwards, 1983; Grunwell, 1982; Ingram, 1981; S toel- 
Gammon and Dunn, 1985) employ an open-set o f processes. In other 
words, the examiner is  not required to determine the presence o f a 
s p e c ific  set o f  processes, tin t should examine the data to  determine 
a l l  possible processes which are applied. These authors reason tha t 
a t the present tim e, in s u ff ic ie n t data are ava ilab le  regarding the 
range o f possiWe processes, and th a t by l im it in g  the analysis to 
s p e c ific  " te s t"  processes i t  is  possible to  overlook im portant 
in fo rm a tion , such as id io s y n c ra tic  processes or those uncommon in  
ch ild ren  w ith  disordered speech (Edwards, 1983; Ingram, 1981).
The fa c t th a t the a p p lica tio n  o f phonological process analysis in 
ch ild ren  w ith  c le f t  palate is  re la t iv e ly  unexplored, led the present 
researcher to  emp? , set o f  processes In  the analysis o f
speech sound produ a.
I I I .  PHONOLOGICAL PERCEPTION AND PHONOLOGICAL PRODUCTION 
A fu r th e r  issue in  constructing a methodolgy to  describe the 
phonological systems o f speech disordered ch ild ren  is  whether or not 
to  assess phonological"percep tion, and the most appropriate 
methodology fo r  the assessment thereof. Phonological o r phonemic 
perception is  defined by Barton (1980) as the "c la s s if ic a tio n  o f 
speech in to  minimal u n its  which s ig n ify  meaning d iffe rences" (p. 97).
Although several authors (Barton, 1980; C rys ta l, 1981; Locke, 1980ab; 
S tra ig h t, 1980) have made reference to  phonemic perception and i t s  
re la tio n sh ip  to  phonological production, studies o f d isordered ch ild  
phonology, in  the main, are lim ite d  exc lu s ive ly  to  descrip tions o f  
phonological production. Perhaps th is  Is due to  the fa c t th a t the 
mechanisms o f phonemic perception are less understood than those o f 
production and because phonological perception is  re la t iv e ly  
inaccessible to  s c ie n t i f ic  in v e s tig a tio n  (Yeni-Komshian and Ferguson,
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1980). Nonetheless, Locke (1979) has stressed tha t
I f  there is  a question as to  the extent o f a c h ild 's  
phonological knowledge, i t  cannot be answered by observing 
him only as a producer o f  language. This is  so because the 
ch ild 's  phonological knowledge is  not f u l l y  expressible w ith  
h is c h a ra c te r is t ic a lly  underdeveloped vocal t ra c t  and motor 
system. To l im i t  oneself to the c h ild 's  actual u tterances, so 
constrained, is  to  obtain a conservative p ic tu re  o f  his 
knowledge o f phonological un its  and ru les (p . 88).
In view o f the above observation, assessment o f the subjects' 
phonemic per sption was included as a component o f  the phonological 
analysis procedure in  the present study. The question arose as to  the 
most appropriate methodology to  assess phonemic perception which 
would y ie ld  v a lid  and re lia b le  resu lts .
Several tes ts  o f phonemic perception, a lso re fe rred  to as aud ito ry  
d is c rim in a tio n , have been published. These include the Goldman- 
fW stoe-tfoodcock Test o f  A ud ito ry  D iscrim ina tion  (Goldman, F hs toe  
and Woodcock, 1970), the Boston U n ive rs ity  Speech Sound 
D iscrim ina tion  Test (Pronovost and Dumbleton, 1953), Auditory 
D iscrim ina tion  Test (Wepman, 1958), The Test o f Auditory 
D iscrim ina tion  (Templin, 1957), among others. Although several o f 
these tes ts  and procedures have been w ide ly  employed in  the c l in ic a l 
s itu a tio n , they have re cen tly  been c r i t ic is e d  in  terms o f th e ir  
v a l id i t y  (Locke, 1980ab; Strange and Sroen, 1980). The lim ita t io n s  o f 
these tes ts  can be d iv ided  in to  task variab les and stim ulus 
variab les. Each o f these are b r ie f ly  ou tlined :
1. Task variab les
According to  Locke (1980a) two paradigms have been used to  assess 
phonemic perception: the d isc rim in a tio n  paradigm (in  which the 
subject must compare two p h ys ica lly  present s t im u li and report 
whether they are the "same" o r "d if fe re n t" )  and the id e n t if ic a t io n  
paradigm (in  which the subject must compare the presented stim ulus 
w ith  an absen1. standard or in te rn a l representation). The lim ita t io n s  
o f these procedures p r im a r ily  concern the accuracy o f the responses. 
For example, in  the d isc rim in a tio n  paradigm, a fa ilu re  to  respond may
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re la te  to  a lack o f understanding o f the meaning o f "same" versus 
"d if fe re n t" , o r overloading o f the a u d ito ry  memory which is  unable to  
store the s t im u li long enough fo r  the subject to  make a judgement. In 
the id e n t if ic a t io n  paradigm, which u su a lly  comprises a p ic tu re  
id e n t if ic a t io n  task, the subject need not conduct a search o f a l l  the 
p ic tu res  in  order to  make a choice. He need only look fo r  something 
th a t m ight be represented by the label he hears. Common to  both 
paradigms is  the increased r is k  o f cnance responses which imposes 
th rea ts  on the v a l id i t y  o f the responses (Locke, 1980b).
2. Stimulus variab les
S tim u li employed fo r  speech sound d isc rim in a tio n  tes ts  usua lly  
comprise series o f minimal pa irs  which are represented ve rb a lly  by 
the examiner or in  p ic tu re  form. In both cases, attempts are made to 
remove visua l cues, which may in fluence the response.
The ch ie f l im ita t io n  o f published procedures fo r  the assessment o f 
speech sound d isc rim in a tio n  re la tes  to  the fa c t th a t a l l  are 
procedures o f  interpersonal d ise rim in a tip n  and do not assess the 
subject's a b i l i t y  to  d isc rim in a te  on an intrapersonal le ve l. Locke 
(1980a) presents a thorough c r i t ic a l  evaluation o t the s t im u li used 
in  fou r ava ilab le  tes ts  fo r  speech sound d isc rim in a tio n , i.e . The 
Auditory D iscrim ina tion  Test (Wepman, 1958) the Templin Test o f 
A uditory D iscrim ina tion  (Templin, 1957), the Goldman-Fristoe-Woodcock 
Test o f A uditory D iscrim ina tion  (Goldman e t  a l. 1970), and the Boston 
U n ive rs ity  Speech Sound D iscrim ina tion  P icture Test (Pronovost and 
Dumbleton, 1953). He compared the contrasts contained in  these four 
te s ts  w ith  the most common phonemic confusions made by ch ild ren  
(based on the work o f Snow, 1963) and concluded th a t on ly  6 o f the 36 
most common confusions are tapped by the above fo u r te s ts . Thus, 
these te s ts  on ly assess a ch ild 's  interpersonal d isc rim in a tio n  and do 
not evaluate the in te rn a ! phonological organisation o r fntrapersonal 
d isc rim in a tio n  a b i l i t ie s .
The above discussion has h igh ligh ted  some o f the methodological 
issues involved in  the assessment o f speech sound d is c rim in a tio n . In 
summary, a te s t was required which would assess the subjects' 
Intrapersonal a u d ito ry  d isc rim in a tio n  in  a v a r ie ty  o f phonetic 
contexts. Furthermore, a response form at was required which was easy 
fo r  the subject to  understand and which would e lim ina te  as fa r  as 
possible the occurrence o f chance responses. The Speech-Production- 
Perception Test developed by Locke (1980b) f u l f i l l e d  these
c r i te r ia  and is  described in  d e ta il in  Chapter 5.
IV. SUMMARY
The present chapter has addressed some o f  the major issues involved 
in  conducting phonological process analysis. P a rticu la r reference was 
made to  issues o f  data co lle c tio n  and analysis in  re la t io n  to  the 
study o f  disordered speech in  c le f t  pa la te  ch ild ren . In a d d itio n , the 
methodological issues involved in  the assessment o f phonemic 
perception were considered. Resolution o f these issues formed the
foundation upon which the methodology (discussed in  Chapter 5) o f the
present study was formulated.
CHAPTER 5
METHODOLOGY
In th is  chapter, the aims o f the study are spec ified , the 
p a rt ic ip a tin g  subjects are described and the procedures fo llow ed fo r  
the c o lle c tio n  and analysis o f  data are ou tlined .
I .  AIM
The atm o f the study was to  describe the speech sound production 
e rro rs  in  ch ild ren  w ith  c le f t  pa la te  in  terms o f phonological 
processes.
I I .  RESEARCH DESIGN
The research design o f the study co n s titu tes  a combination o f sm a ll- 
group research and in d iv id u a l case descrip tion . Whfle such a design 
(irec'.'dss the p o s s ib i l i ty  o f  making universal statements on the basis 
o f the data presented in  th is  re po rt alone, i t s  value l ie s  in  the 
de ta iled  analyses o f speech production patterns. The design employed 
perm itted the researcher to  examine in te r-s u b je c t d iffe rences anu 
s im ila r i t ie s  in  speech production performance and to  determine 
te n ta tiv e  group trends w ith  regard to  phonological process usage.
Both th e o re tica l and p ra c tica l considerations determined the research 
design adopted in  the present study. In the past, in ve s tig a to rs  have 
attempted to  estab lish  commonalities o f speech production both in 
speech disordered ch ild re n  w ith  c le f t  pa la te  and in  norm ally 
developing n o n -c le ft palate ch ild ren . Although there is  obvious value 
in  the search fo r  general trends, large cross-sectional studies tend 
to  neu tra lise  im portant in d iv id u a l d iffe rences. The recogn ition  o f  
the lim ita t io n  o f large group studies combined w ith  the growing 
awareness o f wide ind iv idua l v a ria tio n  in  phonological a c q u is itio n , 
has led researchers in  the area o f c h ild  phonology to  opt fo r  in -  
depth phonological analyses on small groups o f ch ild ren  where N = 5 
to  10 subjects (Dunn and Davis, 1983; Grunwell, 1981; Leonard,
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Newhoff and Mesalam, 1980; Stoel-Gammon and Cooper, 1984, among 
others). These researchers have underscored the fa c t  th a t speech 
disordered ch ild re n , in  general, are a heterogeneous population and 
th a t recogn ition  o f in d iv id u a l v a r ia tio n  may lead to  a greater 
understanding o f phonological a c q u is itio n  and hence provide clues fo r  
e ffe c tiv e  remediation. Thus, small group research re f le c ts  the 
current trend regarding phonological analysis o f  speech disordered 
ch ild ren .
P ractica l l im ita t io n s  (such as tim e resources and subject 
a v a i la b i l i ty )  m itiga ted  against the in c lus ion  o f a la rg e r sample size 
than th a t which comprised the present study. During the period in 
which the study was conducted, on ly  e ig h t subjects f u l f i l l e d  the 
c r i te r ia  fo r  subject se lection.
I I I .  SUBJECTS
A. C r ite r ia  fo r  the se lection  o f subjects 
Po tentia l subjects were drawn from the case loads o f speech 
the rap is ts  in  several c l in ic a l se ttings. A ll p o te n tia l subjects were 
enro lled fo r  regu la r speech therapy. In the discussion below, 
reference is  made to  "the ch ild 's  speech th e ra p is t". This re fe rs  to  a 
graduate speech th e ra p is t who was responsible fo r  the ch ild 's  regu la r . 
speech therapy.
The fo llo w in g  c r i te r ia  fo r  subject se lection  are presented in  order 
o f p r io r i ty :
1. Age: - Subjects were required t  f a l l  in  the age range 4.0 - 5.0 
years. The lower l im i t  o f 4.0 years was selected to  ensure th a t the 
e rrors observed could be characterised as "true e rro rs " o f 
pronunciation and d id  not r e f le c t  normal m aturation processes. The 
re su lts  o f several cross-sectional large group studies have indicated 
tha t by age 4,0 years, most norm ally developing ch ild ren  pronounce 
the m a jo r ity  o f English consonants c o rre c tly  (Crystal e t a l.  1976; Prather,
Hedrick and Kern, 1975; Sander, 1972). The upper l im i t  o f 5,0 was 
selected as i t  was l ik e ly  th a t a f te r  age 5,0 the e rro rs  th a t did 
occur would be simple a r t ic u la t io n  e rro rs , such as d is to r t io n s  o f  the 
ta rg e t sound, ra ther than a reduction in  phonemic contrast. 
Furthermore, owing to  the re la t iv e ly  small sample s ize , i t  was 
assumed th a t more meaningful in te r-s u b je c t comparisons would be 
possible i f  c r i t ic a l  variab les were held as constant as possib le , and 
the age fa c to r could be co n tro lled .
2. C le ft type: C le ft type was lim ite d  to  c le f ts  o f  the l ip  and palate 
o r c le f t  o f the pa la te on ly (hard and/or s o ft pa la te). The c r i t ic a l  
fa c to r was a c le f t  o f the s o ft pa la te , as i t  is  the re su ltin g  
Impaired velopharyngeal func tion  which accounts fo r  most o f the 
v a r ia b i l i t y  in  speech sound production in  ch ild ren  i '*-'i c le f t  palate 
(Bzoch, 1979; F le tcher, 1978; Moll 1968; M orris , 1968; Spriestersbach 
e t  a l . ,  1961).
P o tentia l subjects w ith  iso la ted  c le f t  l i p  involvement were excluded 
because o f the customary absence o f a r t ic u la t io n  e rro rs  associated 
w ith  th is  cond ition  (McWilliams e t a l. ,  1984; Ross and Johnston,
1972). Children w ith  sub-mucous c le f t  palate were also excluded from 
the study. Owing to  i t s  o ccu lt nature, th is  cond ition  may escape 
diagnosis u n t il age 2 or 3 years (McWilliams e t a l. ,  1984).
Frequently no surg ica l rep a ir is  undertaken unless in te rfe rence  w ith  
speech development is  observed. Hence the d iffe rence  in  terms o f 
surg ica l in te rven tion  between sub-mucous and overt c le f t  pa la te  was 
considered too large to  warrant inc lus ion  o f the former group.
3. Surgical management: Primary surg ica l re p a ir was to  have been • " 
completed by the time o f  te s tin g . This c r ite r io n  was introduced in  
order to  account, as fa r  as possib le , fo r  a r t ic u la t io n  e rrors 
d ire c t ly  a ttr ib u ta b le  to the unrepaired c le f t ,  in te r  a l ia ,  weak 
consonant a ic ic u la tio n  and audible nasal emission.
4. Speech sound production s k i l l s : Subjects were to  have been 
diagnosed as having m u ltip le  e rro rs  o f speech sound production by
c h ild ’ s speech th e ra p is t. For the purposes o f the present study, 
t h ic im p lied  tha t the e rro rs  h id  to  a ffe c t the production o f  several 
consonants, consonant c lus te rs  or classes o f consonants. To ensure 
th is  c r ite r io n ,  discussion w ith  the speech th e ra p is t involved had to 
reveal th a t the c h ild  was u n in te l l ig ib le  to  u n fa m ilia r lis te n e rs . 
Errors o f speech production could invo lve om ission, su b s titu tio n  or 
d is to r t io n  o f  the ta rg e t sound. However, subjects w ith  simple 
developmental su b s titu tia n s  invo lv ing  only one or two sounds, e.g. 
/B / fo r  / s /  o r /w / fo r  / r /  were excluded, as i t  was f e l t  th a t these 
erro rs  alone would not be s u f f ic ie n t  to  co n s titu te  a phonological 
d is a b i l i ty .
5. Previous speech therapy: The e ffe c ts  o f  speech therapy on speech 
and language development could not be accurate ly determined because 
o f  the e a rly  involvement o f  the speech th e ra p is t in  the h a b ilita t io n  
process in  a l l  p o te n tia l subjects. Subjects were selected whose 
remediation programme (described by the c h ild ’s speech th e ra p is t) 
focused on tra d it io n a l methods o f  therapy fo r  c le f t  pa late ch ild re n , 
i.e . exercises fo r  the improvement o f velopharyngeal func tion ing  and 
a r t ic u la t io n  therapy using a s ing le  sound approach (Morley, 1971; 
Wells, 1971). P o tentia l subjects whose remediation goals were the 
suppression o f  phonological processes or the increase o f the systems 
o f phonemic contrasts were not included in  the study.
6. Language s k i l ls : As assessed by the ch ild 's  speech th e ra p is t,
p o ten tia l subjects were to  have s u f f ic ie n t ly  developed receptive and 
expressive language a b i l i t ie s  to  understand the in s tru c tio n s  in  the 
te s t s itu a tio n . Furthermore, the subject was to  be capable o f 
provid ing a spontaneous speech sample which comprised utterances 
which averaged a t leas t s ix  words in  length. Given the frequent 
occurrence o f  developmental language delay associated w ith  ch ild ren  
w ith  c le f t  palate (Shames and Rubin, 1979), more s tr in g e n t c r i te r ia
fo r  language s k i l ls  could not be spec ified . Furthermore, the focus 
o f  t t .r  study was a t the leve l o f speech sound production and did not 
aim to  assess the re la tio n sh ip  o f  phonology to  o ther le ve ls  o f 
language function ing .
7. Associa ted-abnorm alities: No evidence o f  gross mental re ta rda tion  
o r in te lle c tu a l impairment was to  be detectable as i t  was f e l t  th a t 
in  such cases, e rro rs  o f  speech production may be due to  facto rs  
unrelated to  the c le f t  i t s e l f ,  i i i  a d d itio n , subjects whose c le f t  
pa late was but one o f a co n s te lla tio n  o f abnormal fea tu res, as in  the 
case o f a syndrome (e.g. Apert's syndrome, Crouzon's disease) were 
not considered fo r  inc lus ion  in  the study.
8. Presence o f developmental apraxia o r d ysa rth ria : Potentia l 
subjects who showed overt signs o f  developmental apraxia or 
dysa rth ria  were not included in  the present study. The ch ild 's  
speech th e ra p is t was questioned as to  the presence in  the subjects o f 
signs s*ch as groping t r ia l  and e rro r behaviour, h ig h ly  incons is ten t 
a r t ic u la t io n  e rro rs  in  speech production, re p e tit io n s  and 
prolongations o f  speech sounds, e rrors in  the production o f vowels 
and consonants, in co rre c t sequencing o f sounds on d iadochokinetic 
tasks, prosodic disturbances, e.g. slow speech rate or monotony.
These features have been reported as c h a ra c te r is tic  o f  ch ild ren  w ith  
developmental apraxia or dysa rth ria  (Ja ffe , 1984). P o tentia l subjects 
who showed combinations o f these features were excluded from the 
study as i t  was assumed th a t such conditions could have a ffected  the 
speech sound production d if fe re n t ly  from those o f  a c le f t  palate 
only.
9. Hearing: The re su lts  o f pure tone a ir. conduction audiometry had to 
reveal normal b ila te ra l hearing screened a t 25dB HL in  the 
frequencies 500, 1000, 2000, 4000 and 6000 Hz (a fte r  Harrison and 
P h ilip s , 1976) a t the time o f the study. Such hearing leve ls  would 
perm it the subject to  hear the experimenter during the te s tin g
procedure.
I t  is  recognised tha t the occurrence o f o t i t i s  media and re su lta n t 
conductive hearing loss is  a frequent co rre la te  o f the c le f t  pala te  
condition (see Chapter 2). However, i t s  capric ious nature together 
w ith  the frequent occurrence o f  su b c ltn ica l pathology (Walton, 1973) 
precluded de ta ile d  documentation. The fa c t th a t flu c tu a tin g  hearing 
le ve ls  may have negative ly influenced the development o f  speech and 
language s k i l ls  could not be ruled out.
I f  the p o ten tia l candidate f u l f i l l e d  the o ther c r i te r ia  fo r  subject 
se lec tion , pure tone a ir  conduction hearing screening was conducted 
by the experimenter the day p r io r  to  the experimental procedure. 
Testing was ca rried  out in  a sound treated room using a Madsen OB 40 
diagnostic audiometer ca lib ra ted  to  ISO (1964) standards. The subject 
was conditioned through earphones to  respond to the pure tones 
presented a t 25db HL w h ile  engaging in  a p lay a c t iv i ty .  Potentia l 
candidates who fa ile d  the hearing screening procedure were not 
included in  the sub ject sample.
10. Home language: Only English speaking subjects from monolingual 
fa m ilie s  were included as English phonemic analysis procedures were 
employed in  the study.
Thus, the major c r i te r ia  fo r  subject se lection  were th a t the c h ild  
had to  be English speaking and fou r years old w ith  a repaired c le f t  
invo lv ing  the s o ft palate. In a d d itio n , he/she had to be diagnosed as 
having a m u ltip le  a r t ic u la t io n  d isorder. While add itiona l variab les 
such as p o s itio n  o f the c h ild  in  the fa m ily , sex, psychosocial 
adjustment and socioeconomic fac to rs  may a ffe c t speech and language 
development, i t  is  p a r t ic u la r ly  d i f f i c u l t  to  contro l fo r  these.
B. Description o f subjects
Eight subjects, fou r male and fou r female, were selected in  the age 
range 4.0-5.0 years. The subjects were derived from the Speech and
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Hearing C lin ic  o f the U n ive rs ity  o f the W itwatersrand, Johannesburg, 
the Speech Therapy and Audiclogy Department o f the Johannesburg 
Hospital and from speech c lin ic ia n s  in  p riva te  p rac tice  in  the 
Transvaal. A ll subjr-cts had undergone prim ary l i p  and pa la ta l re p a ir 
by the tim e o f te s tin g . The d is tr ib u t io n  o f c le f t  type among the 
subjects was as fo llo w s :
-  3 complete u n ila te ra l c le f ts  o f the l i p ,  a lveolus, hard and 
s o ft palates (2 male and 1 female)
-  2 complete b ila te ra l c le f ts  o f the l ip ,  a lveolus, hard 
and s o ft palates (1 male and 1 female)
-  2 incomplete c le f ts  o f the hard palate extending from
the in c is iv e  foramen to  the s o ft  palate (1 male and 1 female)
- 1 iso la ted  c le f t  o f the s o ft palate on ly  (female).
Detailed subject descrip tion  was derived from two sources. The f i r s t  
comprised a case h is to ry  questionnaire devised by the experimenter. 
The second source was a d e scrip tion  o f the s truc tu re  and function ing  
o f the subjects ' oral mechanisms, based on a sub jective  examination 
conducted by the experimenter, discussed below.
1. Case h is to ry  in form ation
The case h is to ry  form was completed by each subject's mother p r io r  to  
the te s tin g  procedure. {A copy o f  the case h is to ry  form is  provided 
in  Appendix A). This in fo rm ation  was supplemented where possible 
through consu lta tion  w ith  the subject's speech th e ra p is t, the p la s tic  
surgeon invo lved, or from case records where ava ilab le . The case 
h is to ry  form was accompanied by a covering le t t e r  describ ing the 
purpose and procedure o f the experimental tasks and requesting 
formal consent fo r  p a rt ic ip a tio n  in  the study. Table 5 contains a 
de ta iled  summary o f the c l in ic a l c h a ra c te ris tics  o f ind iv idua l 
subjects, based on the case h is to ry  inform ation.
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2. D escrip tion o f the status o f the oral mechanism 
A c h e c k lis t, requ iring  yes/no responses or b r ie f  d e scrip tions , fo r  
the screening examination o f o ra l s truc tu re  and func tion  was devised 
and f i l l e d  out by the experimenter (Appendix B). Items included in 
the ch e c k lis t, were drawn from the work o f  Trost (1983), Van Hattum 
(1974) and from the Oral Speech Mechanism Screening Examination (St. 
Louis and Ruscello, 1981). Subjective observations o f oral s truc tu re  
and func tion ing  were made by the experimenter, using a torch and 
tongue depressor to  a id  observation. No attempts were made to  
q u an tify  such aspects as the degree o f malocclusion or the competence 
o f  the velopharyngeal mechanism. Furthermore, no instrum ental 
examinations o f oral func tion ing  (such as v ideoflouroscopy or 
f ib re o p tic  nasendoscopy) were conducted. Had the purpose o f the 
present study been to  co rre la te  the speech production s k i l ls  w ith  
oral s truc tu re  and func tion ing , such in form ation would have been 
necessary. However, the in te n tio n  o f the study was to describe 
patterns o f speech production and w h ile  re su lts  o f ob jective  
assessments o f oral function ing  would have been o f  add itiona l 
in te re s t, the experimenter's sub jective  impressions were deemed 
s u ff ic ie n t.  The re s u lts  o f the examination o f oral s truc tu re  and 
function  were drawn upon in  the analysis o f speech sound production 
patte rns.
Table 6 below, contains a summary o f the find ings  o f the examination 
o f the s tru c tu ra l and functiona l c h a ra c te ris tic s  the subjects ' 
o ra l mechanisms. Two add itiona l p o in ts , not presented in  ta b le  6 
deserve c la r i f ic a t io n .  F ir s t ly ,  the oronasal f is tu la e  in  ChS, LC and 
GH were sm all, elongated f is tu la e  o f approximately 5mm x 3mm and were 
located a t the in c is iv e  foramen. Secondly, no overt ve la r movement 
was noted in  f iv e  subjects in  the production /a / .  I t  is  stressed tha t 
no conclusions regarding the adequacy o f  velopharyngeal func tion  on 
the basis o f th is  observation are possib le , since po s te rio r or 
la te ra l pharyngeal w all movement could not be observed.
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IV. DATA COLLECTION
This section describes the methods used to  e l i c i t  the speech samples 
and the procedures fo r  recording and tra n scrib ing  the data. The 
procedure used fo r  the assessment o f phonemic perception is  also 
described. The methodology o f data c o lle c t io n  employed in  the present 
study is  based on carefu l consideration o f the re levant issues 
discussed in  Chapter 4.
A. Assessment o f speech production
1. Methods o f e l ic i ta t io n  o f the speech samples 
The prim ary ob jective  in  ob ta in ing a sample o f speech fo r  
phonological analysis is  to  ensure th a t the data obtained are 
representative o f the c h ild 's  habitua l speech patterns. Two 
independent yet supplementary speech e l ic i ta t io n  tasks were 
constructed. The f i r s t  was a spontaneous ob ject naming task, and the 
second comprised a structured connected speech task. This combination 
o f speech e l ic i ta t io n  procedures was employed fo r  the reasons 
discussed in  Chapter 4, and re f le c ts  the approach advocated by 
several researchers in  th e ir  work w ith  n o n -c le ft palate 
phono log ica lly  disordered ch ild re n  (Edwards, 1980; Pokes, 1982; 
Ingram, 1981; Maxwell and Rocktnan, 1984). This approach has added 
relevance in  ch ild ren  w ith  c le f t  palate as research and c l in ic a l 
experience have repeatedly shown th a t many ch ild ren  w ith  c le f t  palate 
can produce iso la ted consonants o r s ing le  words more c o rre c tly  than 
connected speech. This phenomenon is  explained by the fa c t  th a t the 
speech mechanism functions more e f f ic ie n t ly  a t a slower ra te  than i t  
does under the demands o f connected speech (A ir  and Wood, 1985; 
Darley, 1978; Edwards, 1980; M orris, 1968, among others).
The fo llo w in g  section describes the tasks in  d e ta il as w e ll as the 
procedures employed fo r  th e ir  adm in is tra tion .
a. Naming task
The naming task was composed o f  86 s tim ulus words, 39 o f  which were
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drawn from the s t im u li contained in  Hodson's Assessment o f 
Phonological Processes (1980). These s tim u li were included fo r  a 
number o f reasons. F ir s t ly ,  Hodson’ s (1980) items are su ited  to  the 
the vocabulary o f  the pre-school c h ild  (p. i ) .  Secondly, a 
representative sample o f English consonants is  sampled in  a 
co n tro lle d , organised and economical fash ion; and th ir d ly ,  responses 
are e l ic i te d  by means o f  ob ject naming which has, in  the present 
w r ite r 's  op in ion, the po ten tia l to  capture the in te re s t o f four-year 
old  ch ild ren  fo r  a longer period than would a p ic tu re  naming task.
Hodson's (1980) procedure contains 55 stim ulus items. Sixteen o f 
these Items were excluded from the present naming task e ith e r because 
they were pecu lia r to  American English, e.g. "jump rope", "z ipper", 
"quarter" or because they were f e l t  to  be u n fa m ilia r  words to  
preschool South A frican English speaking ch ild re n , e.g. " ic e  cubes", 
"Santa Claus", "s led", "music box". These s t im u li were replaced by 
words selected by the w r ite r  which were considered more fa m il ia r  to 
the subjects. The phonetic c h a ra c te ris tics  o f the excluded items were 
incorporated in to  the se lection  o f the replacement s t im u li.  As fa r  as 
possible, an attem pt was made to  conserve the number o f item s, 
bearing in  mind the p o s s ib i l i ty  o f  fa tigue  and reduced a tte n tio n  span 
in  the subjects. A l i s t  o f the stim ulus items comprising the naming 
task is  contained in  Appendix C.
i .  Construction o f the naming task
The construction o f th is  task resembled th a t o f Hodson (1980). A ll 
South A frican  English s ing le ton  consonants were sampled a t leas t 
tw ice in  sy lla b le  i n i t i a l  and sy lla b le  f in a l pos itions. Phonemes 
were c la s s if ie d  according to  th e ir  s y lla b le  pos itions and not th e ir  
orthographic pos itions as the sy lla b le  was used as the u n it  o f 
analysis as advocated by Ingram (1981). (See Chapter 4 where th is  
issue was discussed). In accordance w ith  the phonotactic ru les o f 
English (S loa t, Taylor and Hoard, 1978), the consonants [h , w, j ]  
were sampled only in  sy lla b le  i n i t i a l  p o s itio n ; [r) and may not
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occur in  word in i t i a l  p o s itio n , although they can be e l ic i te d  in 
w ith in -w ord  sy lla b le  in i t ia l  p o s itio n , e.g. "hanger" and 
" te le v is io n ". In a d d itio n , South A frican English is  an "r- le s s " 
d ia le c t which l im i ts  the occurrence o f / r /  to  s y lla b le  in i t i a l  
pos itions on ly  (Lanham, 1967).
T h ir ty  consonant c lus te rs  (26 two-element c lu s te rs  and 4  th ree- 
element c lus te rs ) were each sampled a t le a s t tw ice. Twenty-one 
c lus te rs  occurred in  sy lla b le  i n i t i a l  po s itio n  w ith  on ly 9 sy lla b le  
f in a l c lu s te rs . This d is p a r ity  is  accounted fo r  by the fa c t th a t 
sy lla b le  f in a l c lus te rs  are fre q u e n tly  the re s u lt o f  morphological 
endings (the past tense morpheme, rea lised  as [consonant + d ] or 
[consonant + t ]  or the p lu ra l morpheme, rea lised  a t the phonetic 
leve l as [consonant + z j o r [consonant + s ]). These morphological 
endings a ffe c t the production o f  nouns or verbs (Ingram, 1976). 
Since the m a jo r ity  o f  the stim ulus items consisted o f s ingu la r 
nouns, the opportun ity  fo r  the occurrence o f  sy lla b le  f in a l 
c lus te rs  was 1im ited.
Phonemes were sampled in  a v a r ie ty  o f phonetic contexts to 
determine v a r ia b i l i t y  in  speech sound production (Edwards, 1983; 
Schwartz e t a l., 1983). The cha ra c te ris tics  o f preceding and 
fo llo w in g  vowels were varied and an attem pt was made to  ensure a 
range o f sy lla b le  shapes, defined as "the sequence o f consonants 
and vowels w ith in  the s y lla b le " , (Shriberg and Kwiatkowski, 1980 
p.6). In add ition , the canonical shape o f  stim ulus words was 
varied , i.e . "the sequence o f sy lla b le s  as they combine to  form a 
word" (Shriberg and Kwiatkowski, 1980, p. 6). Monosyllabic words 
comprised 66% o f the s t im u li,  25% were d is y lla b ic  words and 8% 
were p o lysy lla b ic  words.
A series o f 79 three-dimensional objects and toys was assembled by 
the examiner to  e l i c i t  the 86 stim ulus items. Some objects served 
to  e l i c i t  m u ltip le  s t im u li,  e.g. a face e l ic i te d  "nose" and
"mouth". Where ob ject representation was not possib le , p ic tu res 
were used, e.g. “swimming pool", "th in ". Five o f  the items could 
not be d ire c t ly  represented by an ob ject and thus required some 
prompting in  order to  e l i c i t  the desired response. This was 
accomplished using a sentence-completion form at, e.g. fo r  the 
stim ulus " th in " , the subject was presented w ith  two p ic tu res  o f  two 
men, one th in  and one fa t .  The examiner said, "This man is  fa t  and
th is  man i s  ". The subject was required to  complete the
sentence.
i i .  Procedure fo r  the a dm in is tra tion  o f the naming task 
The naming task was administered to  each subject in  a s ing le  
session which varied from between 45 -  60 minutes duration. Testing 
took place in  a small sound-treated room in  the Speech and Hearing 
C lin ic  a t the U n ive rs ity  o f  the W itwatersrand. The subject sat 
opposite the examiner a t a sm all, padded tab le . The s t im u li were 
located in  a box alongside the subject. A second empty box was 
placed adjacent to  the box containing the s t im u li.  The subject was 
instructed  as fo llo w s :
Choose a toy  and say i t s  name loud and c le a r and then put i t
in  the empty box.
The subject selected the s t im u li randomly from the box one a t a 
tim e. I f  the subject was uncertain o f the name o f the ob ject, i t s  
name was provided by the experimenter. The ob ject was placed to  one 
side, and the subject was required to  name the ob ject a second tim e 
a fte r  the e n tire  task had been completed. In th is  way, speech 
production by d ire c t im ita t io n  was avoided. Short breaks were 
provided a f te r  approximately 15 items i f  the subject showed signs 
o f fa tigue . Tangible rein forcements in  the form o f s tars or 
s ticke rs  were given to  the subject a t ir re g u la r in te rva ls  to  
m aintain a tte n tio n  and m otivation.
b. Connected speech task
The connected speech task took the form o f a structured p ic tu re
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descrip tion  task which supplemented the responses obtained in  the 
naming task. The same stim ulus words contained in  the naming task 
were used to  construct the s t im u li fo r  the connected speech task. 
Besides the p rev ious ly  mentioned advantages o f obta in ing connected 
speech samples (see p. 59), th is  task provided a means o f  comparison 
between phonemes produced in  s ing le words and those produced in  the 
same words in  connected speech.
i .  Construction o f  the connected speech task 
A structured p ic tu re  descrip tion  task was selected as i t  provides 
the examiner w ith  a reference, which fa c i l i ta te s  glossing the 
utterance (Deputy and Ross, 1982). I t  is  a more complicated task 
than a single-word naming task and there fo re  encourages ch ild ren  to  
use longer sentences and more complex language (Deputy and Ross,
1982). The task is  fa m ilia r  to preschool ch ild ren  as i t  is  a 
common requirement to  have them describe p ic tu res  (Dubois and 
Sernthal, 1978; Lund and Duchan, 1983).
A series o f  67 p ic tu res was created by a commercial a r t is t ,  in 
which the 86 s tim u li employed In the naming task were depicted in 
novel s itu a tio n s  e.g. a pig r id in g  a b icyc le . The p ic tu res 
comprised c le a r, co lou rfu l l in e  drawings which were pasted onto 
cards measuring 20 x 15 cm. i t  was hoped th a t the se lection  o f 
novel or unusual s itu a tio n s  in  preference to conventional action 
p ic tu res would e l i c i t  spontaneous responses and would maintain the 
subjects' in te re s t in  the task. In an attempt to  conserve the 
length o f the task., several p ic tu res  contained more than one 
stim ulus word e.g. a boy opening a "door" w ith  a "fo rk".
In order to  ensure th a t the s t im u li would be e a s ily  d isce rn ib le  by 
the subjects and th a t the p ic tu res  would provide the responses they 
were designed to  e l i c i t ,  a p re lim in a ry  set o f p ic tu res was created. 
These were presented to  30 fou r year o ld  ch ild ren  from monolingual 
English homes w ith  no known communication problems. These ch ild ren
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were selected according to th e ir  age from two middle-income area
nursery schools. The te s ting  procedure took place in  a q u ie t room
a t the nursery schools. As in  the procedure fo r  the naming and
connected speech tasks, the ch ild ren  were seated a t a small tab le
opposite the present researcher. Each c h ild  (15 males and 15
females) were instructed  as fo llo w s :
I am going to  show you some funny p ic tu res. I want you to  
look c a re fu lly  a t the p ic tu res and then t e l l  me what is  
happening in  the p ic tu re .
Responses to  stim ulus p ic tu res  were w r it te n  o rth og raph ica lly  on a
form devised fo r  th is  purpose. A p ic tu re  was selected fo r  inc lus ion
in  the experimental connected speech task i f  i t  was co rre c tly
id e n tif ie d  by 80% o f the ch ild ren . Seven o f  the o r ig in a l 67
pic tu res fa ile d  to  meet th is  c r ite r io n .  Maintaining the same ta rg e t
Words, these seven p ic tu res were thus recons titu ted , redrawn and
Were presented again to  the same ch ild ren  u n t i l  a l l  the s tim u li
reached the spec ified  c r ite r io n .
i i .  Procedure fo r  the adm in is tra tion  o f the connected speech task 
The connected speech task was administered approximately fo u r days, 
but no longer than one week, a fte r  the recording o f the naming 
task. This i  -.erval was considered s u f f ic ie n t ly  short to avoid the 
p o s s ib i l i ty  o f change in  speech sound production s k i l ls  due to 
phonological development. As w ith  the naming task, the connected 
speech task took place in  a sound-treated room in  the Speech and 
Hearing C lin ic  a t the U n ive rs ity  o f the W itwatersrand. The length 
o f each sampling session was approximately 60 minutes.
The p ic tu re  cards were presented, in  no predetermined order, one a t 
a time to  the sub ject, who was seated a t a small tab le  opposite the 
examiner. The in s tru c tio n s  to the subject were the same as those 
used in  the standardisation procedure, described above. On 
occasion, a ce rta in  amount o f probing was necessary to  e l i c i t  a 
connected utterance. I f  prompting was not f r u i t f u l ,  a descrip tion
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containing the word required was provided by the experimenter and 
the Item was readministered a t the completion o f  t.h» task. Although 
ti,>se items could be regarded as a ^orm o f im ita te d  response, the 
time in te rva l between the two adm in is tra tions was considered too 
long to in fluence  the r e l ia b i l i t y  o f  the speech sound production.
In order to  m aintain the subjects' in te re s t, concrete 
reinforcem ent, in  the form o f s ta rs , was given to  the subjects a t 
ir re g u la r  'In terva ls. In a d d itio n , short breaks o f a few minutes 
were provideu when the subjects showed signs o f reduced a tte n tio n  
o r fa tig u e .
2. Recording the data
The accuracy o f  phonological analysis is  dependent on the 
fastid iousness o f the phonetic tra n s c r ip tio n  (Shriberg and Kent,
1982; Stoel-Gammon and Dunn, 1985). In  the case o f speech o f  c le f t  
pa la te  subjects, keen d isc rim in a tio n  o f  both phonetic and phonemic 
s u b s titu tio n s  is  required o f  the lis te n e r. Therefore, high q u a lity  
tape recordings were considered c ru c ia l. The methods used to  record 
the speech samples were borrowed from the suggestions made by A llen 
(1983), Ingram (1976), Shriberg and Kent (1982) and Shriberg and 
Kwiatkowski (1980).
A ll speech samples were recorded on a Uher 4000 Report IC re e l- to -  
reel audio-tape recorder. This tape recorder had the added f a c i l i t y  
o f variab le  speed se ttings  which enabled the lis te n e r  to  p lay bat. 
the recording a t slower speeds. Th is f a c i l i t y  was used to  determ' -y. 
ambiguous place o f a r t ic u la tio n  or vo ic ing c h a ra c te ris tics  o f the 
utterances.
Speech samples were recorded in  a q u ie t sound-treated room, w ith  
minimal reverberation to ensure th a t recordings were uncontaminated 
by background noise. In  a d d itio n , the surface o f the tab le  a t  which 
the te s ting  took place was padded,, thus m inim ising the noise o f 
dropping toys, etc. A Uher M517 low impedance 'rna l microphone
was placed in  a stand on a second tab le  approximately 25-30 cm from 
the subject's mouth. Pretesting was conducted before each sampling 
session to  ascertain the s e n s it iv ty  o f the recording le v e l.
To aid the tra n s c r ip tio n  and analysis process, the experimenter 
glossed the subject's utterance immediately a f te r  i t  was produced, 
taking care tha t no p a rt o f the subject's utterance was lo s t.
Glossing is  defined as the exact re p e tit io n  o f the subject's 
intended form , inc lud ing  fa s t casual speech items and ungrammatical 
phrases (Shriberg and Kwiatkowski, 1980).
3. Phonetic tra n s c r ip tio n
The process o f  phonetic tra n s c r ip tio n  requires the observer to  sake a 
judgement about a segment o f speech he perceives (Ingram, 1976}. 
Because phonetic tra n s c r ip tio n  is  sub jective , observer bias, 
v a r ia b i l i t y  and e rro r are possible (Ingram, 1976; Shriberg and Kent,
1982). This may be exacerbated fu r th e r  in  the tra n s c r ip tio n  o f 
disordered speech in  ch ild ren  w ith  c le f t  pa la te , esp e c ia lly  where 
d is to r t io n s  and subtle  deviations are often the ru le  ra ther than the 
exception. In order to  increase the accuracy o f tra n s c r ip tio n s , two 
observers transcribed the speech samples. The use o f m u ltip le
transcribers  has been recommended by several authors (Edwards, 1982;
Ingram, 1976; Grunwell, 1981; Shriberg and Kent, 1982; Stoel-Gammon 
and Dunn, 1985). However, the great investment o f  time in  the 
tra n s c rip tio n  o f  large speech samples precluded the use o f more than 
two transcribe rs . The transcribe rs  comprised the present researcher 
(re fe rred  to  as tra n scrio e r 1) and a graduate speech p a tho log is t
(re fe rred  to  as transcribe r 2).
Since phonetic tra n s c r ip tio n  forms the basis fo r  phonological 
ana lys is , i t  was c ru c ia l th a t tra n sc rip tio n s  o f  disordered speech 
were re lia b le  (Shriberg, Kwiatkowski and Hoffmann, 1984). To ensure 
th is ,  the fo llow ing  precautions were taken:
(a) se lection  o f an appropriate system fo r  phonetic
tra n s c r ip tio n ,
(b) tra in in g  o f  tra n scrib e rs ,
(c) es tab lish ing  the procedure fo r  phonetic tra n s c rip tio n  o f tne 
speech samples.
a. Selection o f a system o f phonetic tra n s c r ip tio n  
A ll speech samples were transcribed using narrow phonetic 
tra n sc rip tio n . As used in  the present study, narrow phonetic 
tra n s c r ip tio n  involved phonetic symbols as w ell as a v a r ie ty  o f 
d ia c r i t ic s  to  add phonetic d e ta il.
A system o f phone'ic tra n s c r ip tio n  was sought which would capture the 
features unique -.o taese ch ild ren 's  speech, and which would perm it 
the descrip tion  o f  speech sounds not p a rt o f  a d u lt English. 
S p e c if ic a lly  a consistent set o f symbols was required to denote 
c h a ra c te ris tic s  o f the speech o f c le f t  palate ch ild ren  such as 
compensatory a r t ic u la t io n , hypernasality, nasal emission, 
c o a rtic u la tio n  (in vo lv in g  two simultaneous places o f a r t ic u la t io n ) ,  
and s i le n t  a r t ic u la t io n s . The w ide ly  used In te rna tiona l Phonetic 
Alphabet (1PA) was considered lim ite d  as i t  was o r ig in a l ly  designed 
fo r  the tra n s c r ip tio n  o f normal a d u lt speech (Progress Report o f 
Phonetic Representation o f Disordered Speech, 1980) and as such does 
not account fo r  phone tica lly  deviant phenomena found in disordered 
speech. Although an accompanying system o f d ia c r i t ic s  has been 
proposed to  broaden the range o f  segments possible to  transcribe  
phone tica lly , the IPA remains too broad to  p rec ise ly  describe the 
speech c f  c le f t  palate ch ild ren  (M o lle r e t a l. ,  1983).
Therefore, a set o f tra n s c r ip tio n  symbols was compiled, which were 
used in  conjunction w ith  the IPA (revised to  1979). These symbols 
were derived from several sources, includ ing the d ia c r i t ic  systems 
proposed by M o lle r e t a l. ,  (1983); Shriberg and Kent (1982), the 
a rt ic u la to ry  additions .to  c le f t  palate speech proposed by Trost 
(1981), fis well as the recommended add itiona l symbols suggested by
the working group on the Phonetic Representation o f Disordered Speech 
(1980). A l i s t  o f the add itiona l symbols and the re levant d ia c r i t ic s  
are contained in  Appendix 0.
b. Tra in ing o f transcribe rs
Both the researcher and the second tra n scrib e r underwent p re lim in a ry  
tra n s c rip tio n  tra in in g  sessions. These sessions were deemed necessary 
to  ensure th a t the transcribers  were fa m ilia r  w ith  the tra n s c r ip tio n  
symbols and could a n tic ip a te  and recognise the p o te n t ia lly  subtle  and 
complex a r t ic u la t io n  postures which m ight a rise . Features o f 
c o a rtic u la tio n , audible nasal emission and i t s  perceptual 
re la tio n sh ip  to  hypernasa lity, pharyngeal as opposed to  oral and 
g lo tta l a r tic u la t io n s , and the d isc rim in a tio n  o f f r ic a t iv e  
productions, were among the c h a ra c te ris tics  o f c le f t  palate speech 
th a t were h igh ligh ted  and matched w ith  th e ir  phonetic tra n s c r ip tio n  
symbols.
For tra in in g  purposes, an audiotape was constructed by the researcher 
which comprised 20 s ing le words and 15 one-minute segments o f 
connected speech from four speech disordered preschool c le f t  palate 
pa tien ts  not included in  the experimental group. The samples were 
chosen fo r  the v a r ie ty  o f e rro rs  o f speech sound production they 
displayed to  enable the transcribe rs  to  p rac tise  tra n scrib ing  nop- 
English speech sounds.
Tra in ing was held over two two-hour sessions separated by one week to 
provide a means fo r  the assessment o f s ta b i l i t y  o f  tra n s c r ip tio n . The 
same tape was playeo on both occasions and the transcribe rs  were 
requested to transcribe  the utterances making use o f tra n s c r ip tio n  
symbols provided.
Evaluation o f in tra -observer agreement, i.e . s ta b i l i t y  o f 
tra n s c r ip tio n , was calcu la ted by means o f an item -by-item  r e l ia b i l i t y  
procedure. This o ffe rs  the advantage o f determ ining the consistency
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o f tra n s c rip tio n  o f ind iv idua l responses (McReynolds and Kearns,
1983) and there fo re  provides an in d ica tio n  o f which behaviours would 
require re tra in in g . Instances o f  agreement and disagreement were 
determined fo r  the same speech samples transcribed in  the two 
tra in in g  sessions. Agreement was defined as concurrence between the 
tra n sc rip tio n s  o f consonants made by the same observer from session 1 
to session 2. In  th is  regard, the concept o f  "functiona l equivalence" 
(Shriberg and Kent, 1982) was applied. This re fe rs  to  "e s s e n tia lly  
equivalent phonetic tra n sc rip tio n s  o f  a ta rg e t behaviour th a t uses 
a lte rn a tiv e  sym bolization" (p.448). For example, [%] (voiceless 
pa la ta lise d  a lve o la r stop} and [c ]  (voiceless pa la ta l stop) were 
considered fu n c tio n a lly  equiva lent and hence in  agreement. Instances 
o f  disagreement re fle c te d  d iffe rences in  tra n sc rip tio n .
The formula used to  ca lcu la te  in tra -observer agreement was derived 
from Shriberg and Kent (1982) and McReynolds and Kearns (1983):
Percentage = Number o f a g r e e m e n t s ___________  x 100
agreement Number o f agreements and disagreements
Agreements on s in g le  word and connected speech tra n sc rip tio n s  were 
ca lcu lated separately. The re su lts  ind icated agreement in  greater 
than 8056 o f cases, which was considered acceptable in  terms o f  the 
guidelines proposed by Kazdin (1977, c ite d  by McReynolds and Kearns, 
1983, p. 156).
c. Procedure fo r  phonetic tra n s c r ip tio n
Recordings were transcribed o n -s ite ^ i.e . a t the time o f te s tin g  and 
from audio recordings as soon as possible fo llo w in g  the recording
i .  On-site tra n sc rip tio n s
Transcriber 2 was present fo r  the e l ic i ta t io n  o f the speech 
samples. Her purpose a t th is  time was to  note the presence o f the 
v isual features accompanying oral a r t ic u la t io n  which were inaudib le  
and could not be obtained through play-back o f audio recordings
(Ingram, 1976). For example, tra n sc rib e r 2 was instructed  to record 
the presence o f nasal grim acing, nares c o n s tr ic t io n , tongue and l ip  
postures fo r  the in te rden ta l and labiodenta l f r ic a t iv e s ,  unreleased 
stops, and a r t ic u la to ry  movements fo r  the production o f  non-English 
sounds, p a r t ic u la r ly  d is to rt io n s . Precise phonetic tra n sc rip tio n s  
were not required during o n -s ite  recordings.
11. Transcrip tion  o f audiotaped recordings
Each tra n scrib e r transcribed the speech samples fo r  each subject 
independently. An in te rva l o f no longer than one week elapsed between 
recording and tra n s c r ip tio n  so th a t su b tle tie s  o f the in te ra c tio n  
would not be fo rgo tten . In  order to  standardise the process o f 
phonetic tra n s c r ip tio n , the fo llo w in g  guide lines or conventions, 
drawn from the manuals o f Shriberg and Kwiatkowski (1980) and 
Shriberg and Kent (1982), formed the basis o f the tra n s c rip tio n  
procedure:
- The audiotapes were preplayed to  ensure a l l  utterances were 
glossed. U n in te ll ig ib le  utterances which formed less than 5% o f 
the speech samples were discarded.
No more than three playbacks were perm itted before the utterance 
was transcribed. According to  Compton (1975) the q u a lity  o f 
perceptual judgements de te rio ra tes  w ith  more frequent 
repetitions '.
Fine grained phonetic d e ta i l ,  e.g. degree o f asp ira tio n  or 
amount o f n a sa lity  was om itted from the tra n sc rip tio n . 
Sub-phonemic fea tures, e.g. a sp ira tio n , hypernasality, duration 
o f vowels and consonants were only transcribed when th e ir  values 
d iffe re d  from the an tic ipa ted  phoneme. Instances in  which f in a l 
consonant de le tion  was accompanied by Increased duration o f  the 
preceding vowel were noted.
Since the prim ary focus was the study o f consonant production, 
the precise tra n s c r ip tio n  o f  vowel sounds was not considered
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o b lig a to ry .
The e n tire  utterance was to  be transcribed as both normal and 
abnormal speech sound productions were being examined. 
T ranscribers were requested to  slow down the recording so th a t 
e rro rs  in  vo ic ing  could be noted as fa r  as possible. 
A n tic ip a tio n  o f v a r ia b i l i t y  and inconsistency in  production o f 
the same phoneme was emphasized.
Where transcribe rs  were doubtful as to  the tra n s c r ip tio n  o f  the 
phoneme, they were asked to  transcribe  th e ir  a lte rn a tive s  which 
were considered during the meeting o f  consensus (discussed 
below).
A fte r a l l  speech samples had been transcribed , the transcribe rs  met 
to f in a lis e  a set o f transcribed data which could be used fo r  
phonological analysis. This is  re fe rred  to  as a meeting o f  consensus, 
the procedure fo r  which is  described below.
4. Procedure fo r  consensus tra n s c r ip tio n
A procedure o f  consensus tra n s c r ip tio n  (according to the procedure 
ou tlined  by Shriberg e t a l 1984) was employed in  preference to  the 
item-by-item agreement used to ca lcu la te  in tra -s u b je c t r e l ia b i l i t y .  
Unlike item -by-item  agreement, consensus tra n s c r ip tio n  o ffe rs  a 
means o f handling those items which d i f f e r  in  th e ir  tra n s c rip tio n  
w ithou t having to  discard them (Shriberg e t a l. ,  1984).
During the meeting o f consensus, the independent tra n sc rip tio n s  o f 
both observers were compared fo r  concurrence. The p r in c ip le  o f 
"functiona l equivalence" (described on p. 92) was applied. Non­
concurring items which formed 22$ o f  the utterances were then 
considered fo r  consensus. The re levant items on the audio-recordings 
were replayed to  a maximum o f three times. Each observer was required 
to  re -transcribe  the utterance. Neither tra n sc rib e r was in  possession 
o f th e ir  own previous tra n sc rip tio n s  in  order th a t these responses 
would not be contaminated. I f  the tra n s c r ip tio n  o f both observers
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concurred, then the tra n s c r ip tio n  o f  th is  session was included in  the 
analysis. I f  disagreement was s t i l l  apparent, the tra n s c r ip t io n  was 
discussed u n t i l  a compromise decision was taken. Considerations such 
as the subject’ s habitual production o f the phoneme/s In question, 
the p r in c ip le  o f g iv ing  the subject the "b e n e fit o f the doubt" and 
the p r in c ip le 'o f  "functiona l equivalence", guided the consensus 
decision. Those items where i t  was impossible to  reach concensus, in 
sp ite  o f these gu ide lines, were discarded from the analysis.
B. Assessment o f phonemic perception
As was stated in  Chapter 4, the Speech-Production-Perception (SPP) 
Test (Locke, 1980b) was used to  assess phonemic perception. The basic 
th e o re tica l assumption on which th is  te s t is  based is  tha t phonemic 
perception precedes phonemic production, i.e . i f  a c h ild  is  able to 
produce a p a rt ic u la r ta rg e t sound, i t  is  l ik e ly  th a t he has adequate 
phonemic perception fo r  th a t sound. This te s t d ire c t ly  taps the 
ch ild 's  in trapersonal d isc rim in a tio n  a b i l i t ie s  as i t  is  based on the 
ch ild 's  d isc rim in a tio n  o f  e rro rs  in  h is  own speech (Bernthal and 
Bankson, 1981).
1. Description o f the SPP Test
No preselected s t im u li were used 1n the adm in is tra tion  o f th is  te s t. 
Instead, the ch ild 's  e rro rs  on the naming task formed the s t im u li 
fo r  the SPP Test. Therefore, each SPP Test d iffe re d  fo r  each subject. 
The task required the subject to  d isc rim ina te  h is  e rro r sound from 
the ta rg e t sound and a perceptually s im ila r  control phoneme. The 
contro l phoneme was included to  ensure tha t the subject was making 
the d is t in c tio n  between the ta rg e t sound and his e rro r sound and not 
a d if fe re n t sound.
2. Procedure fo r  adm in is tra tion  o f the SPP Test
The naming task was administered to  each subject using the procedure 
described above. The data from the naming task were transcribed and 
the speech sound production e rrors contained there in  formed the
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s tim u li fo r  the SPP Test. A response form was developed s im ila r  to  
th a t used by Locke (1980b). The fo llo w in g  in form ation was contained 
on the form:
a. The e r ro r  sound, i.e .  the exact e r ro r  made by the  c h i ld .  
Includ ing d is to r t io n s , omissions or su b s titu tio n s . These formed the 
stim ulus phonemes (SP)
b. The ta rg e t phoneme, re fe rred  to  as TP
c. A perceptually s im ila r  control phoneme (CP). The control 
phoneme was selected from a tab le  created from misperception data, 
developed by Wang and B ilg e r (1974). In th is  tab le  each English 
consonant is  fo llowed by f iv e  percep tua lly  s im ila r  sounds, e.g. the 
phoneme /6 /  is  fo llow ed by / f ,  s, p, t ,  k /. The sound selected as the 
con tro l phoneme in  the SPP Test was the sound which was closest to 
the ta rg e t sound in  terms o f perceptual d istance, i.e . / f /  in  the 
above example.
Alongside each stim ulus Item were the words "yes" o r "no" to  be 
c irc le d  depending on the subject's response (see below). For each 
subject, a response form was prepared p r io r  to  the a dm in is tra tion  o f 
the SPP Test. Each e rro r phoneme made by the subject was entered onto 
the form in  the context o f  the exact word the subject had produced. 
For example, i f  the subject's production o f the ta rge t word "b ig" was 
[m ig ], the ta rge t phoneme was entered on the form as /b / ,  the e rro r 
or stim ulus phoneme was [m] and the control phoneme was [v ] .  The 
ta rg e t word "big" which became the stim ulus type, was also entered on 
the form. Only one e rro r per word was tested a t one tim e to  ensure 
th a t the subject responded to  th a t e rro r and not to others th a t might 
have been contained in  the word. For example, i f  "b ig" was produced 
as [m12], d isc rim in a tio n  o f /b/(TP) vs /m/fSP) vs /v/(CP) was tested 
f i r s t .  This was followed by the same procedure in  which the subject 
was required to  d is tin g u ish  /g/(TP) from /2/(SP) from /k/(CP).
Locke (1980b) recommends tha t each stim ulus type is  presented s ix  
times in  order to  ensure th a t the responses are re lia b le . However,
the numerous e rrors made by the subjects i f  the present study 
precluded more than a s ing le  presentation o f each stim ulus type. This 
is  recognised as a l im ita t io n  o f  the methodology employed fo r  the 
assessment o f  phoncmic perception in  the present study, which was, as 
has been sta ted , not the major aim o f th is  research.
The SPP Test was administered by the researcher in  a separate te s tin g
session approximately fou r days a fte r  the adm in is tra tion  o f  the
naming task. The te s tin g  environment fo r  the adm in is tra tion  o f  th is
task was the same as th a t o f the speech production tasks. The
examiner selected the objects from the naming task which had e l ic i te d
the subject's e rro r sound production. In  several cases, th is  included
a ll  the objects in  the naming task. The in s tru c tio n s  to  the subject
were as fo llow s :
I  am going to  say the names o f these toys. Some o f the names I 
say may sound funny to  .you. I  want you to  l is te n  very 
c a re fu lly  and then you must t e l l  me i f  I have said the r ig h t  
name. Are you ready?
The researcher held up each ob ject which had e l ic i te d  the e rro r
production and then said " Is  t h i s ___________". The subject's e rro r
production, the ta rg e t phoneme and the contro l phoneme were presented
in no spec ified  order. The subject was required to  say "yes" or "no".
Depending on the subject's response, e ith e r the word "yes" or "no"
was c irc le d  on the response form, and th is  formed the basis fo r  the
analysis o f the data. This procedure was continued in  the same way
u n t il a l l  o f the stim ulus e rro rs  were tested.
Two problems encountered In the adm in is tra tion  o f the SPP Test raised 
serious doubts as to  the v a l id i t y  and r e l ia b i l i t y  o f the subjects' 
responses. With regard to  v a l id ity ,  the question arose as to  the 
researcher's p ro fic ie n cy  in  reproducing the non-English e rro rs  made 
by the subjects, such as p a la ta l, pharyngeal and g lo tta l 
su b s titu tio n s  and d is to rt io n s  fo r  the ta rg e t sound. I f  the te s t o f 
phonemic perception is  to  be e f f ic ie n t ,  i t  must he assumed th a t the 
examiner is  capable o f producing sounds which c lose ly  resemble the
page 98
c h ild 's  e rro r utterances (Locke, 1980a). Although every e f fo r t  was 
made by the examiner to  p rac tise  the e rro r sound productions p r io r  to 
the te s tin g  o f each sub ject, the p o s s ib i l i ty  remained th a t the 
examiner did not perceive the subject's d is to rt io n s  c o rre c tly  and 
th a t the examiner's production did not c lose ly  resemble th a t o f  the 
subject.
The second problem was th a t o f the r e l ia b i l i t y  o f the subjects' 
responses. The high number o f e rro rs  o f speech production fo r  each 
sub ject made the to ta l number o f stim ulus types presented to  each 
subject equa lly high, i.e . approximately 50 types. Even though 
phonemic perception te s tin g  was conducted in  a separate session, th is  
resulted in  rap id fa tigue  on the p a rt o f the subjects, who lo s t  
concentration and began to  respond in d is c r im in a te ly  to  the s tim u li 
presented. This response behaviour continued despite frequent breaks 
in  te s ting  and attempts on the p a rt o f the examiner to  regain the 
subject's a t te n t io n .
The combined r isks  o f p o te n tia lly  u n re liab le  and in v a lid  data 
re su ltin g  from these prev ious ly  unanticipated problems in  the 
assessment o f phonemic perception led the author to  exclude th is  data 
from the present study. Future research should perhaps consider 
assessing phonemic perception over several sessions in  order to 
ensure re lia b le  responses. In view o f the lim ita t io n s  o f th is  
procedure in  the present s„udy, the remainder o f th is  report focuses 
only on the descrip tion  o f speech sound production data.
V. DATA ANALYSIS
The transcribed data comprised 16 speech production samples from the 
e ig h t fou r year old c le f t  palate ch ild ren . E ight s ing le  word samples 
were e l ic i te d  by nuans o f the naming task and e igh t connected samples 
which were obtained from the p ic tu re  descrip tion  task. Each s ing le 
word sample consisted o f 87 le x ic a l types, i.e . 87 d if fe re n t words. 
(See Appendix E fo r  naming task data fo r  each sub jec t). The average
number o f le x ic a l types in  the connected speech samples was 260.4 
words, and the average number o f phonetic tokens i.e . "any attem pt to 
produce a le x ica l type" (Ingram, 1981, p. 23) was 313.9. A ll le x ic a l 
types and phonetic tokens, irre sp e c tive  o f th e ir  correctness, were 
analysed by the present researcher, fo r  the purposes o f phonological 
analysis and organization o f the data, connected speech samples were 
d e a lt w ith  as though they were iso la ted  le x ic a l items.
The prim ary goal o f the present study was to  describe the disordered 
speech sound production o f  c le f t  palate ch ild ren  using phonological 
process analysis. However, in  order to  f a c i l i ta te  meaningful 
in te rp re ta tio n  o f the re su lts  o f  the phonological process ana lys is , 
the data fo r  each subject were examined fo r  the phonetic inventories 
observed and the percentage o f  consonants c o rre c tly  produced.
As w i l l  become apparent when the re su lts  o f the phonological process 
analysis are presented in  the fo llo w in g  chapter, th is  analysis 
procedure was se lec tive  in  the e rro rs  i t  described. Therefore, i t  
became necessary to perform a supplementary analysis procedure: an 
analysis o f the system o f phonemic contrasts fo r  each subject 
(Grunwell, 1981; 1982).
Thus, the speech production data obtained from the naming and 
connected speech tasks fo r  each subject were committed to  the 
fo llo w in g  analysis procedures:
A. Phonetic inventory 
8. Percentage o f consonants correct
C. Phonological process analysis
D. Contrastive analysis
The ra tio n a le  fo r  the se lection  o f each component o f the phonological 
analysis ba tte ry  as w e ll as the procedures fo llow ed are described
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A. Phonetic inventory
The phonetic inventory described the consonant re p e rto ire  used by 
each subject. I t  included a l l  consonants, whether correct or 
in co rre c t, produced anywhere in  both the naming task and connected 
speech samples. This measure determined which English sounds the 
subject was capable o f producing, which English sounds were absent 
from h is /h e r re p e rto ire  and which non-English sounds wure used. In 
sum, the phonetic inventory provided an estim ate o f the subject's 
phonetic a b i l i t y  (Ingram, 1981; Khan and Lewis, 1984; Schwartz,
1983). Correct production o f  an English consonant, even i f  i t  did not 
match the ta rg e t phoneme, was in te rp re ted  as evidence o f adequate 
oral s truc tu re  and function  in  re la t io n  to  the production o f tha t 
p a rt ic u la r  sound (Khan and Lewis, 1983; Stoel-Gammon, 1980).
In accordance w ith  Grunwell's (1981) approach, the segments o f  the 
subjects's phonetic inven tories were re fe rred  to  as "phones" as no 
attem pt had been made a t th is  stage o f the analysis procedure to 
determine whether the sounds constitu ted  con trastive  phonemes or 
allophonic varian ts  fo r  each subject.
The phonetic inventories were constructed  as fo llow s ;
1. A ll s ing le ton consonants produced by each subject in  both the 
naming and connected speech samples were considered fo r  inc lus ion  in  
the phonetic inventory. Consonant c lu s te rs  were excluded from the 
phonetic inventory as they commonly re f le c t  speech sound production 
found elsewhere in  the subject’s sound system (C rysta l, 1982). The 
production o f consonant c luste rs  was described fu l l y  in  the 
phonological process analysis. In order to  be included in  the 
phonetic inventory, a consonant sound or phone had to  have occurred 
at le a s t three times in  the sample (Grunwell, 1982; Stoel-Gammon and 
Dunn, 1985). Phones which occurred only once or tv ice f the samples 
were considered "marginal" and were exclude^ .rom the analysis. This 
precautionary measure was implemented to  ensure tua t the phones 
included were indeed par* o f  the subject's phonetic re p e rto ire  and
were not due to  e rro rs  o f tra n s c r ip tio n  or s lip s  o f the tongue.
2. The phonetic inventories were organised in  terms o f place and 
manner o f a r t ic u la t io n  (Grunwell, 1982; Ingram, 1981). This enabled 
the researcher to  determine whether the subjects showed a preference 
fo r  ce rta in  consonants and whether others were absent.
3. The pos ition  o f the consonant in  the s y lla b le  was not considered 
in  determining the phonetic inventory as the purpose o f th is  
procedure was to  determine the number o f  consonants the subject wd* 
capable o f producing w ithou t reference to  the ta rg e t sound.
Therefore, consonants occurring in  sy lla b le  in i t ia l  and sy lla b le  
f in a l pos itions were combined to  form a s ing le  inventory.
8. Percentage o f consonants co rrec t
In  order to determine the extent to  which consonants were co rre c tly  
produced re la t iv e  to  the ta rg e t sound, the percentage o f  consonants 
co rrec t (PCC) was computed fo r  each subject according to  the 
procedure suggested by Shriberg and Kwiatkowski (1982b). The PCC 
(which w a s ,o rig in a lly  based on connected speech samples o f 4-8 year 
old phonologica lly impaired ch ild re n ), forms a se ve rity  ra tin g  from 
m ild  to  severe " th a t captures the q u a n tita tive  and q u a lita t iv e  
corre la tes o f  d is a b il i ty ,  i n t e l l i g i b i l i t y  and handicap" (Shriberg and 
Kwiatkowski, 1982b, p. 266).
C alculation o f  the PCC value fo r  each subject involved assigning each 
consonant produced in  the combined naming and connected speech 
samples to cne o f two categories: a "co rrect" category or an 
"inco rrec t" category. For th is  purpose, the scoring ru les suggested 
by Shriberg a r ' Kwiatkowski (1982b) were fo llowed. The response 
d e f in it io n  was "score as in co rre c t unl.ess heard as co rre c t" (p. ?67). 
Questionable responses were assigned to  the in co rre c t category as 
were de letions o f  ta rg e t sounds, su b s titu tio n s , p a r t ia l vo ic ing  o f 
in i t ia l  ta rge t sounds, de letions and additions.
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A fte r each segment was assigned to  e ith e r the "in co rre c t" or 
"correct" category, the PCC value was calcu lated using the fo llo w in g  
formula.
PCC = Number o f  Consonants Correct_________ x 100
Numoer "ot Correct + in co rre c t consonants
(Shriberg and Kwiatkowski, 1982b).
Thereafter, the PCC value fo r  each subject was c la s s if ie d  according 
to  one o f fo u r se ve rity  categories: m ild = 85-100%, mild-moderate = 
65-85%, moderate-severe = 50-65%, and severe = less than 50%.
C. Phonological process analysis
The goal o f th is  section was to determine whether the speech sound 
production e rro rs  o f  the subjects could be described in  terms o f 
phonological processes. As mentioned in  previous chapters, a 
phonological process was defined as a systematic sound change which 
a ffe c ts  the contrasts o f a class o f sounds (e.g. -Iv e o la r consonants) 
or sound sequences (e.g. / s /  + stop c luste rs) (Edwards, 1982).
1. C la s s ific a tio n  o f phonological processes
Numerous sub-d iv is ions have been proposed to c la s s ify  phonological 
processes in to  broad categories (Edwards and Shriberg, 1983;
Grunwell, 1982; Hodson, 1980; Ingram, 1976; Khan and Lewis, 1984; 
Stoel-Gammon and Dunn, 1985; Weiner, 1979). Although tnese 
c la s s if ic a tio n  systems d i f f e r  in  terms o f th e ir  broad categories, 
the nature o f  the processes described are very s im ila r . The framework 
used by Edwards and Shriberg (1983) was adopted fo r  the phonological 
process analysis in  the present study, as i t  is  s u f f ic ie n t ly  broad to  
incorporate an open set o f processes, i.e . i t  perm its the researcher 
to  describe unusual and id io syn c ra tic  processes as well as those 
which are commonly reported in  the speech o f phonolog ica lly impaired 
and norm ally developing ch ild ren . W ithin th is  framework, phonological 
processes were divided in to  three broad categories, the d e fin itio n s  
? f which are provided below:
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a. S ubs titu tion  processes
Substitu tion  processes account fo r  the replacement o f  ona sound fo r  
another w ithou t reference to  neighbouring sounds (Ingram, 1981; 
Weiner, 1979). S ubs titu tion  processes are fu r th e r sub-divided in to  
those processes which a ffe c t the contrasts o f
i .  manner o f a r t ic u la t io n  e.g. stops replace fr ic a t iv e s
i i .  place o f  a r t ic u la t io n  e.g. ve lars replace a lveolars
111. v o ic in g  e.g. devoicing o f f in a l consonants 
A separate category, iv . re fe rs  to  those su b s titu tio n  processes 
which merge several features in  a s ing ie  phoneme, e.g. g lo t ta l 
replacement, in  which [Z ] is  substitu ted  fo r  obstruent consonants, 
and a ffe c ts  the features o f place, manner and voic ing. For 
convenience th is  category was re fe rred  to  as "Other processes".
b. S y llab le  s truc tu re  processes
S yllab le  s truc tu re  processes s im p lify  the sy lla b le  s truc tu re  o f the 
ta rge t word (Edwards and Shrlberg, 1983). Usual 1 the 
s im p lif ic a tio n  l ie s  in  the d ire c tio n  o f the e a rly  acquired CV 
sy lla b le  shape (Weiner, 1979), e.g. consonant c lus te rs  may be 
s im p lif ie d  from CCV to  CV, and CYC words may be replaced by a CV
id e n tif ie d  when "one sound is  influenced 
e s im ila r  or Iden tica l to  i t "  (Edwards, 
" ly  in  a word may a ffe c t a la te r
c. A ss im ila tion  
Ass im ila tion  process 
by another, and becoi 
1982, p. 4). A sound 
occurring sound (progressive a s s im ila tio n ) e.g. "big" is  produced 
as [b ib ] ,  or a sound occurring la te r  in  a word may a ffe c t one which 
occurs e a r lie r  (regressive a ss im ila tio n ) e.g. "dog" is  produced as
Cgfg]'
2. Procedure fo r  coding phonological processes
The ensuing section describes the procedures fo r  coding the ,. jn d
changes as phonological processes and fo r  determining the frequency
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o f occurrence o f the processes. Several sources (Dunn and Davis,
1983; Edwards, 1982; Grunwell, 1982; Hodson, 1980; Ingram, 1981; Khan 
and Lewis, 19b- "er, 1979) contributed to  the procedure fo llow ed 
fo r  phonological process analysis.
The phonological process analysis was performed separately fo r  each 
subject on data from both the naming and connected speech samples.
A ll transcribed data fo r  which the Intended ta rg e t was known were 
analysed. U n in te ll ig ib le  utterances, which comprised less than 5% o f 
the to ta l number o f utterances, were excluded from the analysis.
Each word was c a re fu lly  examined in  order to  ascertain which 
phonological processes accurate ly described the sound changes made by 
the subjects. Processes were id e n tif ie d  from an open set, in  th a t any 
sound change which f u l f i l l e d  the d e f in it io n  o f a phonological process 
was described as a phonological process. (The issue o f closed versus 
open sets o f  phonological processes is  discussed in  Chapter 4). 
Previously documented phonological processes (Edwards, 1982; Edwards 
and Shriberg, 1983; firunweU, 1981; Hodson and Paden, 1981; Ingram, 
1976; Weiriar, 1979) reported to  be common in  phono log ica lly  impaired 
and norm ally developing ch ild ren  were used as gu ide lines. D e fin itio n s  
o f tne processes observed in  the data are contained in  Chapter 7.
Instances in  which the sound change represented a d is to r t io n  o f  the 
ta rg e t consonant such th a t the phonemic contrast o f tha t sound was 
not a ffected , were considered as phonetic e rro rs  and not as 
phonological processes. For example, the su b s titu tio n  o f a voiceless 
pharyngeal stop [ f ]  fo r  / k /  and not fo r  any other consonant was 
considered a phonetic e rro r. (The issue o f phonetic versus 
phonological e rro rs  received de ta iled  consideration in  Chapter 4).
A ll e rro rs , Including those words in  which m u ltip le  e rrors occurred, 
were examined fo r  evidence o f phonological processes (Khan and Lewis,
1984). Furthermore, i f  a sound change could be accounted fo r  by more 
than one process, .both p o s s ib il it ie s  were recorded, e.g. in  the case 
of [gyg] fo r  "dog", e ith e r ve la r a ss im ila tio n  or >'elar1sation could
apply. In th is  instance, both processes were noted; the f in a l 
decision as to  which process was operating depended on the. way in  
which the subject trea ted  other ve la r consonants (Edwards, 1982).
The occurrence o f each phonological process was summarised in  terms 
o f the segments or sound sequences affected . In a d d itio n , the 
s y lla b le  p o s itio n  o f the segment a ffected  by the process was noted 
(Ingram, 1981). This enabled the researcher to  determine the extent 
to  which the phonemic contrasts a ffected  by the process were merged.
3. Procedure fo r  determining the frequsnc phonological 
processes
The relevance o f a phonological process to  a ch ild 's  phonological 
system depends on the frequency w ith  which the process occurs (S toe l- 
Gammon and Dunn, 1985). In the present study, the frequency o f 
phonological process occurrence was expressed in  terms o f a 
percentage, i.e . the number o f actual occurrences o f a process was 
div ided by the number o f p o te n tia l occurrences, and a percentage was 
computed (Edwards, 1982; Hodson, 1980; Khan and Lewis, 1984). A 
percentage o f occurrence was computed fo r  two reasons: f i r s t l y ,  i t  
con tro ls  fo r  va ria tions  in  sample size and hence unequal 
opportun ities  fo r  process occurrence (Khan and Lewis, 1984), and 
secondly, i t  serves as a standard which fa c i l i ta te s  in te r-su b je c t 
comparison.
The percentage o f occurrence o f ^1 processes was computed and the 
re su lts  arr presented in  Chapter 7. In order to  ensure th a t the sound 
change could accurate ly be described as a phonological process, i t  
had to  f u l f i l l  the q u a lita t iv e  and q u a n tita tive  c r i te r ia  fo r  process 
occurrence which were ou tlined  in  Chapter 4, i.e . the process had to 
a ffe c t more than a s ing le  member o f a sound class and had to  occur in 
a t leas t 20% o f items in  which the process could apply (McReynolds 
and E lb e rt, 1981). When the c r i te r ia  fo r  process occurrence were 
achieved, the process was considered productive.
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Having ca lcu la ted the percentage frequency o f  occurrence o f the 
phonological processes in  both tasks fo r  each subject, the 
in ve s tig a to r was in terested in  determ ining whether there was a 
s ig n if ic a n t d iffe rence  in  process occurrence in  the naming as opposed 
to  the connected speech task.
4. Comparison between percentage frequency o f phonological process 
occurrence in  the naming and connected speech tasks 
In view o f  the observation tha t c le f t  pa la te  ch ild ren  d isp lay 
improved a rt ic u la to ry  p ro fic iency  in  s ing le  word than connected 
speech tasks (M orris , 1968), i t  was assumed th a t s ig n if ic a n t 
d ifferences in  the frequency o f process occurrt. • 'fould y ie ld  
valuable in form ation regarding the influence o f ite d  speech on 
the a r t ic u la to ry  s k i l ls  o f  the c le f t  palate subjects. To determine 
whether the percentage frequency o f  phonological processes in  the 
naming and connected speech tasks was s ig n if ic a n t ly  d if fe re n t,  T- 
values fo r  the Wilcoxon Matched Pairs Signed Rank Test (tw o -ta ile d ) 
were computed according to  the procedure suggested by flrtin ing and 
Kintz (1978). This s ta t is t ic  was selected as i t  considers both the 
magnitude and d ire c tio n  o f the d iffe rence  between the pa irs o f data 
(Ventry and S ch ia ve tti, 1980). A confidence leve l o f 95% was used to  
determine the presence o f a s ig n if ic a n t d iffe rence  between the two 
tasks. As a l l  subjects d id  not demonstrate a l l  phonological 
processes, a c u t-o f f  o f 6 pairs o f data (as suggested by Shearer, 
1982) was applied before the s ta t is t ic  was computed. Tied pa irs  o f 
data ( i.e . where the frequency o f occurrence o f  the process was the 
same on both tasks) were discarded frost the te s t as they contained no 
inform ation o f  change in  e ith e r a p o s itive  or negative d ire c tio n .
Using the procedure described above, phonological process analysis 
was conducted f i r s t  on the naming task sample and then on the 
connected speech sample. The analysis procedure was held constant fo r  
each subject.
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D. Contrastive  analysis
As was mentioned above, phonological process analysis describes the 
stra teg ies used by a c h ild  to  s im p lify  the adu lt ta rg e t phoneme. By 
d e f in it io n  there fo re , phonological process analysis is  an e rro r 
analysis. In order to  obtain a comprehensive system o f the subject's 
phonemic con trasts , i.e . those th a t he/she was able to  s ig n a l, as 
well as those which were lo s t ,  an analysis o f con trastive  phones was 
undertaken. This analysis was conducted a f te r  the phonological 
process analysis fo r  a l l  subjects had been completed and the re su lts  
thereo f, had been examined.
The purpose o f the con trastive  analysis was to  id e n t ify  which phones 
produced by each subject were used c o n tra s tiv e ly  to  s ignal meaning 
d ifferences and which were a llophonic or non-contrastive va rian ts  o f 
the phonological con trast in  the adu lt system (Grunwell, 1981). Thus 
the adequacy o f each subject's phonological system was compared w ith  
the adu lt system o f phonemic contrasts.
Contrastive analysis was conducted according to  the procedure 
suggested by Grunwell (1981, 1982) and Stoel-uammon and Dunn (1985). 
The fo llo w in g  gu ide lines were used:
1. The con trastive  analysis was performed separate ly fo r  jfrrg le ton  
phones used in  sy lla b i?  i n i t i a l  and s y lla b le  f in a l pos itions because 
o f  the p o s s ib i l i ty  tha t d if fe re n t systems o f  con tras tive  phonem&s may 
e x is t a t d if fe re n t places in  sy lla b le  s truc tu re  (Grunwell, 1982).
2. Each phone was examined to  determine whether or net i t  occurred In 
free va ria tio n  w ith  another p o te n tia lly  con trastive  phone. For 
example, the phones [p ]  and [b ]  were considered con trastive  in  the 
fo llow ing  sample:
pig [ p r ]  big [b ig ]
pen [pen] bed [bed]
pea [ p i : ]  bee [ b i : ]
Thus-, a phone was considered con trastive  when there was "no p o s itive
evidence to  suggest th a t i t  should be analysed as a non-contrastive 
phone'1 (Grunwell, 1982, p.84), i.e . every phone tica lly  d if fe re n t 
segment (English or non-English) was regarded as p o te n tia lly  
con trastive  (Grunwell, 1981; 1982). At le a s t three instances o f 
contrastiveness had to  be demonstrated in  order to  analyse a 
p a rt ic u la r phone as con trastive  (Stoel-Gammon and Dunn, 1985).
A phone was analysed as non-con trts tive  i f  i t  occurred in  free 
va r ia tio n  w ith  another p o te n tia lly  con trastive  phone. Using the same 
example c ite d  above, [p ]  and [b ]  would be considered non-contrastive 
va rian ts , (i.e . ind ica tin g  loss o f phonological con trast) in  the 
fo llow ing  sample:
pig [p ig ]  big [p ig ]  [b ig ]
pen [ben] [pen] bed [bed]
pea [ p i : ]  [ b i : ]  bee [ p i : ]
A ll non-contrastive varian ts  occurring three or more times were 
noted. Occurrences o f  non-English phones were examined in  the same 
way as were English phones.
4. Having determined which phones were con trastive  and which were 
non-contrastive, these were then compared w ith  ■ ^ id u l t  system o f" 
phonemic contrasts in  sy lla b le  in i t ia l  and sy lla b le  fin a l pos itions. 
Contrastive and non-contrastive phones were entered onto item and 
re p lica  charts adapted from Grunwell (19831), Ingram (1981), and 
Stoel-Gammon and Dunn (1985). These charts comprised two sets o f box 
diagrams, one fo r  s y lla b le  i n i t i a l  p o s itio n  and the other fo r  
sy lla b le  f in a l pos ition . In each se t, the adult system o f phonemic 
contrasts formed the "item " and the subject's system o f phonemic 
contrasts formed the "replica",.
I f  the subject used one phone fo r  two or more ta rge t phones, the . 
symbol fo r  the subject's con trastive  phone was entered in to  each box. 
This ind icated tha t the con trast between two or more ta rg e t phonemes 
had been lo s t. Where more than one contrastive  phone was used as the
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regular re a lis a tio n  o f a s ing le ta rg e t phoneme, the symbols fo r  a l l  
re a lisa tio n s  were entered in  the appropriate box, ind ica tin g  
v a r ia b i l i t y  in  phone production.
Thus, the con trastive  Analysis enabled the researcher to  determine 
the adequacy and e f f ic ie n c y  o f each subject in  s ig n a llin g  the meaning 
d ifferences o f adu lt English.
VI. SUMMARY
This chapter contained a de ta iled  account o f  the general reserach 
design and methodology o f the present study. The aims o f the study 
were described and the major c r i te r ia  fo r  subject se lection  were 
lis te d . Subjects were described in  terms o f th e ir  c lin ic a l 
ch a ra c te ris tic s .
Speech production data co lle c tio n  included two speech e l ic i ta t io n  
tasks: a s ing le  word ob ject naming task and a structured connected 
speech task. Procedures fo r  recording and tra n scrib ing  the data were 
de ta iled .
The methodology employed fo r  the assessment o f  phonemic perception 
was described. However, owing to  serious problems in  the r e l ia b i l i t y  
and v a l id i t y  o f  the data co llec ted , th is  aspect o f  the study was 
abandoned.
Speech production data were analysed in  terms o f fou r complementary 
procedures which formed the phonological analysis ba tte ry , namely 
phonetic inventory, percentage o f consonants c o rre c tly  produced, 
phonological process analysis and con trastive  ana lys is .
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CHAPTER 6
RESULTS AMD DISCUSSION OF RESULTS-PHOFiOLOfifCAL PROCESS ANALYSIS
The re su lts  and re la ted  discussion o f  the re su lts  o f  the phonological 
analyses are presented in  Chapters 6 and 7. Chapter 6 contains a 
descrip tion  o f the phonological processes used by the subjects in  
terms o f th e ir  percentage frequency o f occurrence and the segments 
a ffected  by the processes; Chapter 7 describes the re su lts  of 
the phonological analyses fo r  ind iv idua l subjects.
In the present chapter, an attem pt 1s made to ex tra c t trends 
displayed by the subjects as a group. Although examples from the 
speech samples are used to e luc ida te  important fin d in g s , the 
phonological systems o f  ind iv idua l subjects are not discussed. Each 
phonological process observed In the samples is  discussed w ith  
reference to  l i te ra tu re  regarding phonological process occurrence in 
normal and phonolog ica lly disordered ch ild ren  as w ell as to speech 
disorders In c le f t  palate ch ild ren . As was mentioned in  Chapter 5, 
the phonetic 'inventories and the ove ra ll percentage o f consonants 
correct were determined as a framework fo r  in te rp re tin g  the re su lts  
o f the phonological process analyses. The re su lts  o f these procedures 
are also contained 1n th is  chapter.
As w i l l  become apparent In the discussion o f  re su lts  below, 
phonological processes could on ly describe selected e rrors o f speech 
sound production displayed by the subjects. In order to  a rr iv e  a t a 
comprehensive descrip tion  o f the subjects' phonological systems 
(inc lud ing  correct as w ell as in co rre c t productions), the re su lts  o f 
the con trastive  ana lysis, phonological process analysis and phonetic 
inventory are presented fo r  each subject in  Chapter 7.
The re su lts  o f the phonological process analysis presented In th is  
chapter are divided In to  two sub-sections. The f i r s t  sub-section ( I)  
deals w ith  the broad find ings o f the phonological analyses fo r  the
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subjects as a group and is  organised as fo llow s :
A. Group phonetic inventory
B. Group percentage o f consonants co rrec t (PCC)
C. Group phonological process occurrence
The second sub-section ( I I )  provides a descrip tion  o f the 
phonological processes used by the subjects. In th is  sub-section, the 
phonological processes are presented in  terras o f the broad categories 
o f process occurrence, namely su b s titu tio n  processes, s y lla b le  
s truc tu re  processes and a ss im ila tio n  processes.
In keeping w ith  the descrip tive  nature o f  the study, the re su lts  in  
th is  sub-section are, in  the main, presented in  terms o f frequency 
d is tr ib u tio n s  displayed in  histographic form. Such graphic 
representation has the advantage o f providing an e a s ily  viewed 
ove ra ll summary o f the ch a ra c te ris tics  and d is tr ib u tio n  o f  the 
re su lts  (Ventry and S ch ia ve tti, 1980). Examples from the speech 
samples are included to  e luc ida te  find ings o f p a rt ic u la r  in te re s t.
I .  GROUP FINDINGS 
A. Group phonetic inventory
Using data from both the naming and connected speech samples, a 
phonetic g rid  {Fig. 2) was constructed to  reveal those phones 
comprising the to ta l phonetic re p e rto ire  o f the group. This g rid  was 
adapted from Ingram (1981) and was modified to  Include the frequent 
production o f non-English phones used by the present subjects. The 
rows o f the g rid  contain the place o f a r t ic u la tio n  in an a n te r io r  to 
po s te rio r d ire c tio n , and the columns are formed by the manner o f 
a r t ic u la t io n  classes. The number o f subjects who produced the various 
phones are contained in  parentheses in  an attempt to  re f le c t  t iv  
heterogeneous nature o f the subjects' phonetic a b i l i t ie s .
MA
NN
ER
 
OF
 A
RR
Ci
ftA
HO
N
page 112
PLACE OF ARTICULATION
Labial Dental Alveolar Alveo- Palatal Velar Uvular Pharyn- Glottal Nasal 
palata l geol
•coarticulatlon ot glottol slop + o'ol consonant
J English phones 
]  Non-English phones
Fig . 2: Group phonetic inventory based on naming and connected 
speech data. {The number o f subjects producing each 
pnone Is  contained in  parentheses)
The group phonetic inventory revealed the fo llo w in g  most notable 
trends:
1. Marked heterogeneity among the subjects was observed. No subject 
behaved in  the same way as any other.
2. No subjects gave evidence o f the f u l l  range o f  English 
consonants.
3. A ll subjects demonstrated the use o f several non-English 
phones. These included the frequent occurrence o f g lo t ta l stops, 
e ith e r in  Iso la tio n  or coarticu la ted  w ith  an oral consonant, e.g.
[2p, ? t, j f ,  28]; uvu lar and pharyngeal stops [q , G, 3% 1 ] ;  pa la ta l 
stops [c ,  j]- ,  pa la ta l f r ic a tiv e s  [<;, j ] ;  pa la ta l a ffr ic a te s  [eg, j j ] ;  
la te ra l f r ic a tiv e s  [4 ]  and nasal snorts O ] ,
4. English s ib ila n t phones, namely [s , z , J  , ^  , t j  , d^] were not 
produced by many subjects. English a ffr ic a te s  were conspicuously 
absent.
5. With the exception o f / r /  in  some cases, a l l  subjects were 
capable o f nasal and approximant a r t ic u la t io n .
-
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As mentioned previously, the phonetic inventory on ly  provided 
in form ation regarding the re p e rto ire  o f consonant phones present in 
the speech samples o f  a i i  subjects. The re la tio n sh ip  o f these phones 
to  the adu lt English ta rg e t phoneme is  not revealed by th is  analysis.
8. Group percentage o f consonants correct
The percentage o f consonants correct (PCC) fo r  the group was
calcu lated on the basis o f data obtained from both the naming and
connected spaecn tasks. The average PCC fo r  the group was 41.75%
(Table 7). The group sco* •, co -re sp o w c  w ith  the ra tin g  o f "severe"
on the se ve rity  ra tin g  scale developed by Snriberg and Kwiatko*ski
(1982b).
Table 7: Percentage o f consonants co rrec t fo r  indiv iou? 
subjects and th e ir  se ve rity  ra tings
SUBJECTS TJ CS JM as ChS U  SS GH 3 ?
B B T
27 62 28 39 43 40 50 45 
SEVERE MODERATE SEVERE SEVERE SEVERE SEVERE MODERATE SEVER 
SEVERE SEVERE
SHERE
* Severity rating is Kwiatkowskl (19826)
eve!oped by Shribtrg i
MC of 85 - 1001
0-MODERATE = PCC 0
From Table 7 i t  is  evident th a t the ra tin g  o f "severe" fo r  the group 
as a whole, genera lly re f le c ts  the ra tings given to  in d iv id u a l 
subjects in  th a t, a l l  but two subjects {OS and 55), obtained PCC 
values o f less than 50%. CS and SS each received se ve rity  ra tings o f 
"moderate-to-severe" corresponding w ith  th e ir  PCC values o f 61% and 
50% respective ly . Shriberg and Kw.atkowski (1982) demonstrated a high 
co rre la tio n  between PCC values and i n t e l l i g i b i l i t y  ra tings . The 
obvious im p lica tio n  o f  these ra tings in  terms o f i n t e l l i g i b i l i t y  is 
tha t the subjects on the whole were d i f f i c u l t  to  understand.
The PCC score computed fo r  each subject is  misleading in  th a t a sense 
o f homogeneity among the subjects seems apparent. Although most 
subjects received a ra tin g  o f "severe", they a l l  performed 
d if fe re n t ly  in  speech production tasks, as is  demonstrated in
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Chapter 7. Therefore, the use o f the overa ll PCC has the po ten tia l o f 
masking the im portant research find ings apparent in  the speech o f 
ind iv idua l sub jects .
C. Group phonological process occurrence
A to ta l o f 19 phonological processes were id e n t if ie d  in  both the 
naming and connected speech samples. The processes observed are 
defined in  Table 8, below.
Of the 19 phonological processes Id e n tif ie d , e ig h t d id  not f u l f i l  
both the qu a n tita tive  and q u a lita t iv e  c r i te r ia  fo r  process 
occurrence, ou tlined  in  Chapter 4. These processes were stopping, 
g lid in g  o f f r ic a t iv e s , nasal replacement, ve la r fro n tin g , devoicing 
o f  in i t ia l  consonants, weak sy lla b le  d e le tion , and coalescence. In 
most cases, the q u a lita t iv e  c r ite r io n  was achieved, i.e . the 
processes a ffected  more than a s ing le  member o f a class o f sounds. 
However, these processes fa ile d  to  achieve the q u a n tita tive  - 
c r ite r io n , i.e . they d id  not apply in  20% o f po ten tia l occurrences o f 
the process. I t  is  possible th a t these processes were evident e a r lie r  
on in  the phonological development o f the subjects and th e ir  low 
occurrence may be re la ted  to  the normal development o f process 
suppression. In view o f the fa c t th a t these processes d id  not meet 
the specified c r i te r ia ,  they are considered marginal and were 
there fo re  excluded from fu rth e r discussion. Hereafter, on ly the 
processes which could be re lia b ly  demonstrated 1n terms o f the 
c r i te r ia  fo r  process occurrence are described.
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Table 8: D e fin itio n s  o f the 19 phonological processes
observed in  the naming and connected speech samples 
across a l l  subjects
SB" PROCESS OEFINITION Target Response
c m - SKNEHSWFARnCULATION
iT a tfd W  U \
b. Vocalisation (VOC) 
Deaffrication (BEAFF)
Stopping (ST)
Gliding of Fricatives (GF) 
Nasal Replacement (NAS REP)
Syllable In itia l liquids / r /  and /V  
replaced by nigh back rounded vowels 
Affricates are replaced oy fricatives
Fricatives are replaced fry English stops
Fricatives are replaced by glides 
Oral stops are replaced by nasal nasal consonants
rabbit [wabstl 
balloon Ibajunj 
bottle tbotu]
chair [5b]. 
badge [b*?]
a .  M
&  A i
vase [wait]
UblaJIsatliui (LM)
Palatalisation (PAL)
Velarlsation (VEL) 
Velar Fronting (VF)
Lingual consonants / t ,  d, 8 ,4 , s, : /  are^replaced by labial fricatives / f ,  v,
Alveolar ‘ alveopalatal obstruents 
replacw tlatal obstruents /c, J, f ,
Alveolar stop? are replaced by velar
Velar stops and nasals are replaced 
by alveolar stops and nasals
%  M P
aayn [Am] 
naughty Cno;lt1] 
dress [gweij
fing lr [^ IbsIa]
CHANGES AFFECT!N6 VOICING 
Oevolcing of Final Consonants
Oevolelng of In itia l Consonants (OIC)
Word final voiced obstruents are replaced by voiceless obstruents
Word in itia l voiced obstruents are 
replaced by voiceless obstruents
BBT' 
%  K #
OJH£lt CHANGES 
Glottal Replacement (GR) Voiced and voiceless cbtruents are ^o tta l stops / I /  or glottal fricatives S : 55=
Cluster Reduction (CR)
Final Consonant Deletion 
Weak SyV'ble Deletion (WSO) 
Coalescence (COAL)
deletion of one or cw members of a 
sequence of consonants within a syllable
Word f^inal singleton consonants are
Deletion of unstressed syllables in 
multisyllabic words
The features of two adjacent consonants are combined or collapsed to form a single consonant
bfocks
[ft]
teni
slide E lf l l ]
a m s " Labial Assimilation (LA) 
Mveopalml Assimilation
Nasal Assimilation (NA)
A sound becomes a labial due to the 
influence of another labial sound
A sound becomes an alveoapalacal due 
to the Influence of another alveopalatal
A sound becomes l  velar due to the 
Influence of another velar sound
influence of another nasal sound^
putting [p'win] 
?!ass«
take [t% k] 
button [bAn»n]
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Table 9 below contains the average percentage o f occurrence o f
phonological processes fo r  the group and is  constructed as fo llow s :
-  The percentage o f occurrence o f processes is  based on the combined 
naming.and connected speech samples to  incorporate a l l  data.
-  W ith in  each process category, processes are oresented in 
descending,order, from those processes which were applied most 
frequently  by a l l  subjects to  those processes which were applied 
less frequently  in  on ly a few subjects.
-  The average occurrence fo r  each process was calculated in  terms
o f the number o f subjects who gave evidence o f the process and not 
in  terms o f the group as a whole. For example, the average 
percentage o f occurrence c f  g lo t ta l replacement was based on the 
percentage frequency scores o f  four subjects. The number o f 
subjects who gave evidence o f  each process is  contained in  the 
la s t column o f the tab le . This fig u re  serves to  fu r th e r i l lu s t r a te  
the heterogeneity among the subjects' speech production e rro r 
pa tterns.
Table 9: Average percentage o f occurrence o f phonological
processes in  naming and connected speech samples fo r  
the subjects as a group. (The la s t  column o f th is  
tab le  contains the number o f  subjects using each 
process)
PROCESS CLASS PHONOLOGICAL PROCESS
PROCESSES™ R K z . 1 !
I !
DEVmClHGMOf°HNflL CONSONANTS s , 8
« *
^I'yiBhANT^ELETiaK 1
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Table 9 reveals th a t s u b s titu tio n  processes occurred more frequently  
than s y lla b le  s truc tu re  or a s s im ila tio n  processes. In aud ition , 
the subjects showed marked heterogeneity regarding phonological 
process usage. The average percentage frequency o f occurrence o f 
those processes employed by a l l  the subjects d id  not exceed 54% 
(devoidng o f f in a l consonants). The frequency o f the m a jo rity  o f 
processes occurred in  the 30% range. Although i t  is  recognised tha t 
the e ffe c t o f averaging serves to  d ilu te  ind iv idua l d iffe rences , two 
broad trends emerged fo r  the group as a whole:
1. Certain processes occurred in  the speech samples o f a l l  subjects, 
namely, f in a l consonant d e le tion , c lu s te r reduction, a ss im ila tio n , 
la b ia liz a t io n ,  l iq u id  s im p lif ic a tio n  and devoicing o f  f in a l 
consonants. Of these processes, l iq u id  s im p lif ic a tio n  and devoicing 
o f f in a l consonants occurred most frequen tly , on average, fo r  a l l  the 
subjects.
2. Certain processes (no n -s ib ila n t replacement, p a la ta lis a tio n , 
v e la r is a tio n , d e a ffr ic a tio n  and g lo t ta l replacement) occurred in  over 
20% o f po ten tia l occurrences in  the speech o f the m a jo r ity , but not 
a l l ,  o f the subjects.
Before the de ta iled  re su lts  o f the phonological process analysis are 
presented, i t  seems appropriate to  report on the d iffe rence in  
percentage o f occurrence o f processes in  the naming and connected 
speech tasks. The same processes were id e n tif ie d  in  the data from 
both sampling procedures. In other words, phonological processes 
which occurred in  the naming task always occurred in  the connected 
speech task and vice versa.
A summary o f the T-values obtained from the Wilcoxon Signed Rank 
Matched Pairs te s t is  .contained in  Appendix F. Of the processes 
which fu l f i l l e d  the c r i te r ia  fo r  process occurrence, on ly  one process 
(devoicing o f f in a l consonants) occurred s ig n if ic a n t ly  d if fe re n t ly  in 
the naming than in  the connected speech task. In th is  case, a higher
percentage o f devoicing o f f in a l consonants occurred in  the naming 
task than in  the connected speech task. Possible reasons fo r  th is  
d iffe rence  are suggested in  the de ta iled  discussion o f the process o f 
devoicing o f f in a l consonants, la te r  in  th is  chapter.
The fa c t tha t no s ig n if ic a n t d ifferences were found between process 
occurrence in  the two tasks was unexpected, in  view o f the frequent 
c lin ic a l and research observation th a t a r t ic u la tio n  disordered 
ch ild re n , as w ell as ch ild ren  w ith  c le f t  palate, genera lly 
demonstrate poorer speech production in  a connected speech task than 
in  a task requ iring  s ing le  word responses (DuSois and Bernthal, 1978; 
F a irc lo th  and Fa irc lijxh , 1970). This observation however, was based 
on tra d it io n a l methods o f  a r t ic u la t io n  ana lys is , and not w ith in  the 
framework o f phonological process analysis.
The lack o f ove ra ll s ig n if ic a n t d iffe rence  between the frequency o f 
occurrence o f  phonological processes in  the two e l ic i ta t io n  tasks 
confirms the find ings  o f  recent studies invo lv ing  phonological 
process analysis. Bankson and Bernthal (1982), Benjamin and Greenwood 
(1983) and Paden and Moss (1985) found th a t young ch ild ren  tend to 
use phonological processes co ns is ten tly  frum one speech corpus to 
another, irrespec tive  o f the method o f e lic i ta t io n .
The overa ll absence o f d ifferences in  the nature or frequency o f 
process occurrence between the :wo tasks seemed to im ply tha t data 
from e ith e r or both speech sair>iing tasks could be used as a basis 
fo r  de ta iled  discussion, k ith  the exception o f devoicing o f  f in a l 
consonants (where a s ig n if ic a n t d iffe rence was found), the decision 
was taken to describe phonological processes as they occurred in  the 
connected speech samples only. I t  was assumed th a t data from the 
connected speech task was more representative o f the subjects' 
habitual speech responses than data from the naming task.
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I I .  DESCRIPTION OF PHONOLOGICAL PROCESSES
The prim ary focus o f  th is  section concerns the descrip tion  o f  the 
phonological processes id e n tif ie d  in  the data. The processes are 
organised according to  the categories o f s u b s titu tio n , .sy llab le  
s truc tu re  and a ss im ila tio n  processes. Examples from the speech 
samples -ire included to  i l lu s t r a te  the app lica tion  o f the 
processes observed. The examples are drawn from the data o f  a l l  
subjects and are not lim ite d  to  those o f one p a rtic u la r subject.
A. S ubs titu tion  processes
1. Phonological processes a ffe c tin g  manner o f a r t ic u la t io n  
Three processes a ffe c tin g  manner o f  a r t ic u la t io n  f u l f i l l e d  the 
c r i te r ia  fo r  process occurrence. These were l iq u id  s im p lif ic a tio n  
(LS) -  which comprises g lid in g  o f  liq u id s  and voca lisa tion , 
d e a ffr ica tio n  (DEAFFRIC) and n o n -s ib ila n t replacement (NON-SIB REP). 
The average percentage o f  occurrence o f  phonological processes 
a ffe c tin g  manner o f a r t ic u la t io n ,  among the subjects who used them 
is  contained In  F ig . 3.
|
Fig. 3: Average percentage o f occurrence o f phonological 
processes a ffe c tin g  manner o f a r t ic u la t io n  in 
connected speech samples
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The average percentages o f  occurrence o f  l iq u id  s im p ]if lc a tio n , 
d e a ffr ica tio n  and n o n -s ib ila n t replacement were 46%, 34% and 31% 
respective ly. The in te r-su b je c t app lica tion  o f  these processes is 
described in  d e ta il in  the fo llo w in g  section.
a. L iqu ia  s im p lif ic a tio n  (LS)
Two processes (g lid in g  o f liq u id s  and vow e lization) are subsumed 
under the broad heading o f l iq u id  s im p lif ic a t io n ,  g lid in g  o f  liq u id s  
and voca lisa tion . The percentage o f occurrence o f these two processes 
fo r  each subject is  contained in  Fig. 4.
SUBJECTS
Fig. 4: Percentage o f occurrence o f  g lid in g  o f liq u id s  
and voca lisa tion  fo r  each subject
i .  G lid ing o f l iq u id s  (GL)
As can be noted in  Fig. 4, g lid in g  o f liq u id s  was observed in
the speech o f a l l  subjects in  the range 2 - 83%. G lid ing o f 
l iq u id s  was productive, i.e . i t s  occurrence exceeded 2056 fo r  s ix  
subjects. The remaining subjects gave evidence o f g lid in g  o f 
l iq u id s  in  less than 20% o f p o ten tia l occurrences. In lin e  w ith
the find ings o f several researchers (Dunn and Davis, 1983;
Oyson and Paden, 1983; Hodson and Paden, 1981; MacMahon, Hodson and 
A llen , 1983; Weiner, 1979), s im p lif ic a tio n  o f / r /  was more common 
than tha t o f / I / .  Whereas / r /  was g lided by a l l  o f the subjects a t
le a s t pa rt o f the tim e, on ly JM gave strong evidence o f g lid in g  o f 
/ ! / .  Furthermore, since South A frican  English is  an "r- le ss " 
d ia le c t, g lid in g  o f / r /  occurred on ly in  sy lla b le  in i t i a l  p os ition .
G lid ing  a ffected  sing le ton  consonants as well as consonant 
c lus te rs . I t  is  possible th a t c lus te rs  were more frequently  
a ffected than s ing letons, because o f th e ir  increased 
opportun ity to  occur in  the speech samples and because they 
present the speaker w ith  grea ter a r t ic u la to ry  complexity.
Two broad patterns o f app lica tion  o f th is  process emerged. In 
the f i r s t  p a tte rn , there was consistent use o f a s ing le  g lid e , 
p rira a ri1 ' ch was substitu ted  fo r  / r /  irre sp e c tive  o f
whether the uuryet sound was a s ing le ton  or a c lu s te r. For 
example,
ramp [wap] scrubbing [ZwaEiI i ]
red [weZ] three [ f w i : ]
squ irre l [twTwo] truck [fw/<k]
This pattern was observed in  s ix  subjects.
The second pattern involved ir re g u la r g lid in g  o f "liquids. In 
one subject, GH, the choice o f g lid e  su b s titu tio n  d iffe re d  
depending on whe‘ the ta rg e t word contained / r /  as a s ingleton 
or as a member o a consonant c lu s te r. Where the l iq u id  occurred as 
a s ingleton o r preceded by an a lveo la r or ve la r stop, / } /  was
substitu ted . Kc^- in  la b ia l c lu s te rs , e.g. / b r / ,  / p r / ,  / f r / ,
/B r / and /s p r / , ' h» re su ltin g  g lid e  /w / was conditioned by the 
preceding labi.;'- cinsonant, perhaps in d ic a tiv e  o f la b ia l 
ass im ila tion . For example,
rabb its  tJ*bsg] brush [bWAq]
rough [ jA f ]  spraying [s p w a ijin ]
aeroplane [sJa p lM n j 
85 replaced / r /  w ith  /w /,  / j /  and / ! / ,  but in a non-uniform
page 122
fashion. In th fs  cas , establishment o f  the cond ition ing  fa c to r 
was ambiguous. For example,
ra t t le  [wzkv] broom [b ju :m ]
rouge [ lu :d ]  brush [p U i ]
aeroplane [e w p iS I]  crying [icwaSjln]
porridge [ p u j i t ]  straw [a fro ]
The f in d in g  o f a high percentage o f g lid in g  o f liq u id s  was not 
unexpected. According to  Locke (1983§, the s im p lif ic a tio n  o f 
liq u id s  by g lid in g  is  a commonly occurring and pe rs is ten t process 
in  the speech o f norm ally developing and phonolog ica lly impaired 
ch ild ren . I t  has been suggested th a t the m a jo r ity  o f normally 
developing fou r year old ch ild ren  have acquired co rrec t liq u id  
a r t ic u la t io n ,  but tha t l iq u id  devia tions may p e rs is t in  immature 
speakers a fte r  age 4. (Shrlberg and Kwiatkowski, 1980; Grunwell, 
1982). Since a l l  but two subjects (GH and SS) were capable o f 
correct / r /  production (see re su lts  o f group phonetic inventory, p. 
112) o f the subjects (GH and 55), i t  seems reasonable to  suggest 
th a t g lid in g  o f liq u id s  was in  the process o f being suppressed.
1 i. Vocalisation (VQC)
As Fig. 4 i l lu s t ra te s ,  voca lisa tion  was w idely a ttested by 
seven o f the e ig h t subjects, varying in  frequency from 37% to 
82% o f p o ten tia l occurrences. Five o f these subjects employed 
voca lisa tion  in  more than 64% o f f in a l / ! / ,  and only one o f the 
e igh t subjects (Ch5) employed th is  process 8% o f the time.
Vocalisation occurred in  s ingletons as well as sy lla b le  f in a l 
/ I /  + obstruent c luste rs . For example,
purple [p ^ p v ] candles [kandofc]
b icyc le  [ba :2 Ikv ] h e rse lf [3:&ev f ]
castle  [kaho] m ilk  [m ivk]
The presence o f voca lisa tion  was reported In the s ing le c le f t  
palate subject studied by Hodson, Chin, Redmond and Simpson
pa ge ,123
(1983). Their subject demonstrated consistent use o f th is  
process, in  a l l  possible occurrences. Vocalisation has been 
described as ch a ra c te ris tic  o f the la te  stages o f phonological 
development (Ingram, 1976; Grunwell, 1982). Two-thirds o f 
Hodson and Paden's (1981) 60 normal and a l l  o f th e ir  60 
u n in te l l ig ib le  subjects vocalized post-voca lic  / ! / .
The v a l id ity  o f a t t r ib u t in g  th is  sound change to  an e rro r o f
manner o f production is  questionable in  the context o f the
d ia le c t o f South A frican  English. According to  Lanham (1967)
a hallmark o f SAE (South A frican  English), evident in  even 
the more conservative forms, is  the a ttra c tio n  o f short, 
simple vowel allophones to  an o rg ina l high-back component o f  a 
post nucleus, dark / ! /  standing in  the same s y lla b le  (p. 64).
Thus, w h ile  voca lisa tion  o f  sy lla b le  f in a l / ! /  was w ide ly  a ttested 
in  th is  population, i t  cannot be regarded as a true s im p lif ic a tio n  
o f the adu lt target.
In summary, liq u id  s im p lif ic a tio n  accounted fo r  the m a jo rity  o f 
e rro rs  observed in  the production o f  / r /  and / ! /  segments. Other 
Investigators (P h illip s  and Harrison, 1969; Van Oemark, 1969; Van 
Demark e t a l. 1979) too have found tha t th e ir  c le f t  palate subjects 
m isa rticu la ted  liq u id s  more frequen tly  than did normal speakers. The 
question arises as to  why c le f t  palate speakers would have d i f f ic u l t y  
w ith  / r /  and / I /  production. Physiological factors such as poor 
in tra -o ra l breath pressure do not explain the fa c t th a t the subjects 
showed errors o f  l iq u id  production since precise velopharyngeal 
closure and con tro lled  oral a i r  flow  is  not required fo r  the accurate 
a r t ic u la tio n  o f approximant sounds, i.e . g lides and liq u id s  
(Counihan, 1979; Horrigan, 1982). M is a rticu la tio n  o f l iq u id  
consonants and the presence o f phonological processes to  account fo r  
these e rrors may be a ttr ib u te d  to  the e ffe c ts  o f m aturation in  tha t 
liq u id s  are acquired re la t iv e ly  la te r  in  the a cq u is itio n  schedule 
(Edwards and Shriberg, 1983, p. 143).
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b. D e a ffrica tion  (DEAFF)
Fig. 5 i l lu s t ra te s  the percentage o f occurrence o f d e a ffr ica tio n  
fo r  each subject in  the connected speech samples.
Fig. Percentage o f occurrence o f d e a ffr ic a tio n  fo r  
each subject
As is  indicated in  the above histogram, the range o f  occurrence o f 
d e a ffr ica tio n  varied from 6% to  63%. While d e a ffr ic a tio n  occurred in 
seven o f  the e ig h t subjects, i t  f u l f i l l e d  the 20% c r ite r io n  in  on ly  
four subjects (TO, BS, ChS and GH). The remaining three subjects 
employed th is  process in  less than 20% o f po ten tia l occurrences. In 
a l l  cases, s im p lif ic a tio n  o f both / t f /  and / d j /  was apparent, thus 
meeting the q u a lita t iv e  c r ite r io n  fo r  process occurrence.
On occasion, d e a ffr ic a tio n  was 
w ith  n o n -s ib ila n t replacement i 
occurred predominantly in  sy lla  
p re d ile c tio n  fo r  voiced or voic 
example
i cons tituen t process in te ra c tin g  
r  p a la ta lisa tio n . D ea ffrica tion  
Die fin a l pos ition  and no clea r 
iless consonants was evident. For
p ic tu re  CpIzjA] [p'lkBA]
w itch [w lh ] touching [Z^Sin]
cage [kV iq ]
page 125
As the group phonetic inventory (Fig. 2) Ind ica tes, a lveopalatal 
a ffr ic a te s  were present in  on ly  fo u r subjects, w ith  / d j /  occurring in 
more subjects than /tJ7 . Thus the appearance o f th is  s im p lif ic a tio n  
process was not unexpected. The fac to rs  which poss ib ly  contributed to 
the occurrence o f th is  process are the complexity o f the a r t ic u la tio n  
required, i.e . a ffr ic a te s  require the delayed release o f a homorganic 
stop and fr ic a t iv e  (Shriberg and Kent, 1982) and the fa c t th a t high 
in tra -o ra l pressure is  necessary fo r  accurate production o f these 
consonants.
Although d e a ffr ic a tio n  is  frequen tly  l is te d  as a process occurring in  
normal phonological development, i t s  app lica tion  or frequency o f 
occurrence has not been de ta iled . Therefore, comparison o f  th is  
process w ith  previous research is  lim ite d . Possible reasons fo r  the 
paucity o f descrip tion  o f th is  process are f i r s t l y ,  the fa c t  tha t 
d e a ffr ic a tio n  is  evident on ly in  the la te r  stages o f phonological 
development in  the normal c h ild  (Ingram, 1978). A ffr ic a te s  are 
predominantly replaced by stops in  the ea rly  stages o f phonological 
a cqu is ition  (Ingram, 1978), and may on ly  undergo the process o f 
d e a ffr ic a tio n  in  the la te r  stages. Secondly, the process o f 
d e a ffr ic a tio n  can be c la s s ifie d  as a narrow process as i t  a ffe c ts  the 
con trast o f on ly one cognate p a ir o f  phonemes (Weiner, 1979). The 
occurrence o f  d e a ffr ic a tio n  alone would therefore not con tribu te  to  a 
reduction in  u n in te l l ig ib i l i t y  and would alone not be considered as 
evidence fo r  the presence o f a phonological d isorder.
c. M ofl-S ibilant Replacement (WON-SIB ftfh '
This process was c la s s ifie d  p r im a rily  as an e rro r o f manner o f 
production as i t  seemed tha t the d is t in c t iv e  feature o f [± s ib ila n c e ], 
ra the r than place o f a r t ic u la t io n  was responsible fo r  th is  sound 
change.
Although a?? subjects gave evidence o f  non -s ib i)an t replacement, on ly 
three subjects (Tu. US, and SS) met the q u a lita t iv e  and qu a n tita tive
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c r ite r ia  fo r  process occurrence. The percentage o f occurrence o f 
n o n -s ib ila n t replacement as i t  occurred in  these three subjects re 
from 25 -  62% and is  g ra ph ica lly  depicted in  Fig. 6.
SUBJECTS
Fig. 6: Percentage o f occurrence o f non -s ib ila n t 
replacement fo r  each subject
As applied by the present subjects, n o n -s ib ila n t replacement involved 
the s u b s titu tio n  o f the /B / and / * /  fo r  s ib ila n t  consonants.
S ib ila n t f r ic a tiv e s  were more frequen tly  a ffected than the 
a ffr ic a te s . S ib ila n ts  in  both sy lla b le  in i t ia l  and s y lla b le  fin a l 
positions were equally involved, although a ffr ic a te s  were p r im a rily  
a ffected in sy lla b le  f in a l pos ition . No obvious d iffe rence was 
observed in  the degree to  which voiced and voiceless s ib ila n ts  were 
affected. For example.
basket [ 2ba:6a2] shower
aliceband [aWebren] pushing [p'u^in]
squeezing [d 2 w i:9 iq ] rouge [wu:S]
colours [ a I s Q] watch [wb:26]
1izard [b lsS a t] torch [ & 8 ]
zebra [SebA] bridge b i:A ]
Non-s ib ilan t replacement, as used in  the present study, has not been
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reported in  the lite ra tu re  on phono log ica lly  impaired or norm ally 
developing ch ild ren . ",udson (1980) makes reference to  the process o f 
stridency de le tion , which involves the de le tion  o f s tr id e n t 
consonants or the replacement o f  non-stn 'den t consonants fo r  
s tr id e n ts  / f , v , s , z . J . j ,  t j  and d j / .  Th is  process d i f f e r s  from  
tha t o f n o n -s ib ila n t replacement in  th a t the spectrum o f sounds 
p o te n tia lly  a ffected by n o n -s ib ila n t replacement is  narrower than 
tha t fo r  stridency de le tion . With the exception o f / 0 , f r , and h / a l l  
fr ic a t iv e s  and a ffr ic a te s  are p o te n tia lly  a ffected  by stridency 
de le tion . In con trast, on ly  a lveo la r and alveopalatal f r ic a t iv e s  and 
a ffr ic a te s  are a ffected  by n o n -s ib ila n t replacement. Furthermore, 
stridency de le tion  may involve the replacement o f  any class o f  non- 
s tr id e n t consonant fo r  the C • .  "ident consonant. In  terms o f 
n o n -s ib ila n t replacement how. /  the replacement o f non­
s ib ila n t  f r ic a tiv e s  are includeu. ,-iodson and Paden (1981; 1983) have 
observed th a t phonologica lly disordered ch ild ren  commonly d isp lay 
e rrors o f s tr id e n t consonant production, and th a t such errors 
con tribu te  considerably to  an o ve ra ll reduction in  i n t e l l i g ib i l i t y .
Although n o n -s ib ila n t replacement has not been referred to  in  the 
c le f t  palate population in  these terms, several authors have made 
reference to  e rrors invo lv ing  s ib ila n t  consonants (Bzoch, 1965; 
F le tcher, 1978; Van Demark e t a l. ,  1979). F letcher (1978) applied the 
s ta t is t ic a l procedure o f p rinc ipa l components analysis to  examine the 
a r t ic u la to ry  data obtained from his 70 c le f t  palate subjects. The 
prim ary fa c to r which emerged contrasted s ib ila n t  from non -s ib ila n t 
sounds. He found th a t e rrors on s ib i la n t  sounds were more common and 
consistent than those on n o n -s ib ila n t sounds. In view o f his 
f in d in g s , F letcher suggested tha t instead o f grouping a l l  f r ic a tiv e s  
in  a s ing le  class, "a more homogeneous ca tegorisation might be 
achieved by grouping the a ffr ic a t iv e s  / t f /  and / d j /  w ith  the other 
s ib ila n ts  / s / ,  / z /  and / f / "  (p. 65). N on-s ib ilan t f r ic a tiv e s  would 
form a separate category o f sounds. He recommended th a t th is  sub­
c la s s if ic a tio n  o f s ib ila n ts  is  p a r t ic u la r ly  useful fo r  c le f t  palate 
subjects who frequen tly  deomonstrate e rro rs  o f  s ib i la n t  production.
In explaining h is fin d in g s , F letcher (1978) argued th a t s ib ila n ts  are
p h y s io lo g ica lly  more complex than n o n -s ib ila n t sounds. Precise
position ing  o f  the s, ^.cu la to rs  is  necessary to  produce the fr ic t io n a l
noise and high energy required fo r  s ib ila n t  a r t ic u la t io n .
Furthermore, s ib ila n ts  require  the form ation o f a medial groove
a n te r io r ly  between the blade o f the tongue and the a lveo la r ridge.
The dimensions o f th is  groove must be c a re fu lly  con tro lled  in  order
to achieve the id e n tify in g  high frequency q u a lity  o f  s ib ila n t  sounds
(F le tcher, 1978, p. 64-67). Because o f the precis ion involved in
s ib ila n t  production, F letcher claimed tha t
I t  is  then not surp ris ing  tha t the ph ys io lo g ica lly  complex 
s ib ila n ts  are fre q u e n tly  de fective , espec ia lly  in  instances 
where the f in e  tuning o f oral coordination may be Impaired by 
subtle disturbances in  o ra l and pharyngeal structu re  and 
function  (p. 67).
2. Phonological processes a ffe c tin g  place o f a r t ic u la t io n  
Three phonological processes ( la b ia lis a t io n ,  p a la ta lis a tio n  and 
ve la risa tio n ) a ffe c tin g  the contrasts o f  place o f a r t ic u la t io n  were 
observed in  the connected speech samples. These processes can be 
divided in to  those which re s u lt in  the replacement o f a p o s te r io r ly  
a rticu la te d  consonant by a consonant produced a n te r io r ly  ( f ro n tin g ), 
and those which re s u lt in  the replacement o f an a n te r io r ly  
a rtic u la te d  consonant by a p o s te r io r ly  produced consonant (backing). 
Using th is  d iv is io n , the fro n tin g  process observed was la b ia lis a tio n  
and the backing processes wera p a la ta lis a tio n  and v e la risa tio n . The" 
average percentage o f occurrence o f these processes is  depicted in
Fig. 7: Average percentage o f occurrence o f processes
a ffe c tin g  place o f a r t ic u la t io n  fo r  a l l  subjects 
in  the connected speech samples
I t  must be stated a t the ou tse t, th a t the number o f subjects who 
achieved the q u a n tita tive  and q u a lita t iv e  c r i te r ia  fo r  the processes 
il lu s tra te d  in  Fig. 7 v<*ried. For example, seven subjects employed 
p a la ta lis a tio n , and a l l  subjects used la b ia lis a tio n . Although the 
qu a n tita tive  c r ite r io n  was not e n t ire ly  met fo r  v e la risa tio n  by the 
group as a whole, i t  was included because i t  occurred frequen tly  (63% 
o f po ten tia l occurrences) in  one subject (BS).
a. L a b ia lisa tio n  (LAB)
As is  i l lu s tra te d  in  Fig. 8 below, a l l  subjects gave evidence o f 
la b ia lis a tio n , but. varied in  terms o f strength o f occurrence between 
6% and 77%. Five subjects (TJ, CS, ChS, SS and GH) employed th is  
process in  over 20% o f possible occurrences, while  i t s  occurence was 
diminished in  the remaining three subjects.
SUBJECTS
F1g. 8: Percentage o f occurrence o f  la b ia lis a tio n  
fo r  each subject
The consonants a ffected by la b ia lis a tio n  were the in te rdenta ls  /6 /  
and /•$/ which were replaced by / f /  and /v /  respective ly. The 
d is tr ib u tio n  o f the process was consistent through s y lla b le  in i t ia l  
and s y lla b le  f in a l po s itio n s , as the fo llo w in g  examples i l lu s t ra te :  
S y llab le  in i t ia l  po s itio n  S yllab le  f in a l pos ition
th in  [?sn] b irthday [2b5 f2 (d )3 i]
something C&mfTn] mouth [ma"vf]
th e ir  [v e :] w ith  [w a f]
th a t [v$2] smooth [<;mu:f] [<;mw3
The presence o f la b ia lis a tio n  in  the samples o f the subjects was 
anticipate,J. According to  Ingram (1975) and Grunwell (1982), /6 /  and 
/%/ are the most d i f f i c u l t  fr ic a t iv e s  fo r  normal and deviant ch ild ren  
to  produce and are the la s t  to  be acquired. Mastery o f these 
consonants 1s reported to  occur between 4.6 to  5.0 years (Grunwell, 
1981, Prather, Hedrick-and Kern, 1975). In the present study, the 
average precentage o f correct production fo r  /8 /  and /$ /  were 26% and 
30% respective ly , which may provide evidence th a t fo r  a t leas t some 
subjects, the process o f la b ia lis a tio n  is  undergoing gradual
suppression.
L a b ia lisa tion  is  ra re ly  discussed in  the li te ra tu re  o f phonologica lly 
disordered ch ild ren . Ingram (1981) coined the term la b ia lis a tio n , but 
d id  not expand on i t s  occurrence or prevalence in norm ally developing 
o r phonolog ica lly disordered ch ild ren . This may be accounted fo r  by 
the fa c t tha t su b s titu tions  whereby /6 /->  / f /  and /%/-> / v /  are 
usua lly  regarded as simple developmental s u b s titu tio n  e rrors and not 
regarded as evidence fo r  the operation o f a phonological process. I t  
is  also possible th a t la b ia lis a tio n  is  not frequen tly  discussed 
because i t s  e ffe c t on in t e l l i g i b i l i t y  is  minimal i f  occurring in 
is o la tio n . L a b ia lisa tio n  can be regarded as a narrow process in tha t 
the con trast of  a s ing le  p a ir o f  sounds is  merged. This is  in 
contrast to  a broad process, fo r  example stopping, in  which several 
fr ic a t iv e s  may be replaced by stops.
The presence o f the process o f la b ia lis a tio n  cannot be d ire c t ly  
re la ted to  the e ffe c ts  o f oral s tru c tu ra l or functiona l impairment, 
as /0 /  and /& / formed pa rt o f each subject's phonetic inventory as 
was shown in  Fig. 2. Thus i t  is  l ik e ly  th a t the presence o f 
la b ia lis a tio n  fa l ls 'w i th i . i  the normal developmental schedule and is 
ne ither deviant nor delayed.
b. P a la ta lisa tio n  (PAL)
Although p a la ta lis a tio n  was attested in  the speech o f seven o f the 
e igh t subjects in  the range 4 -  80% o f  possible occurrences (Fig.
9), i t  was productive in  only three subjects (85, ChS, GH).
Fig. 9: Percentage o f  occurrence o f p a la ta lis a tio n  fo r  
each subject,
As the above histogram ind ica tes, the range o f percentage o f 
occurrence o f p a la ta lis a tio n  in  the three subjects who f u l f i l l e d  the 
c r i te r ia  varied between 24$ and 80$. The remaining f iv e  subjects 
employed th is  process in  the range 4 -  17%.
The app lica tion  o f p a la ta lis a tio n  compromises the contrasts 
concerning place o f a r t ic u la t io n  o f a lveo la r stops and fr ic a tiv e s  as 
well as alveopalatal f r ic a tiv e s  and a ffr ic a te s . A lveolar and 
alveopalatal fr ic a t iv e s  were most frequen tly  a ffected follow ed by 
a ffr ic a te s  and then stops. The fo llow ing  examples have been selected 
to  i l lu s t r a te  the app lica tion  o f th is  process.
Stops: down [earn] table [S a iba ll
s lide C ila ic l hat [tS c ]
d rinking CJTokTrj] eating [ 1:c iq ]
F rica tive s : horsie [ h ^ i ] vase [bti:<#]
blocks C X M i] zip [ ja p ]
sore U o :] busy [b a j i ]
shower [ qB ws] rouge [ j u : j ]
f is h [ f i g ] te le v is io n [kE la v lja n ]
A ffr ic a te s : ch a ir [ce ]
torch [ to e ; ]
gym [yam]
badge [bxcp]
The above examples e luc ida te  group trends; they do not provide 
in form ation about the way in  which the process o f p a la ta lis a tio n  
disturbed the organisation o f  the productive phonological system o f 
each subject. In some cases, a ttr ib u tin g  a phonological process to 
th is  sound change was erroneous in  tha t the production o f a pa la ta l 
consonant formed a simple su b s titu tio n  o f the ta rg e t sound, i.e . only 
a s ing le  p a ir o f  sounds was affected by p a la ta lisa tio n . To th is  
extent the process o f  p a la ta lis a tio n  is  con trovers ia l.
As employed by the subjects o f the present study, p a la ta lisa tio n  
could be described both in  terms o f phonetic and phonological sound 
change. For example, CS seemed to employ p a la ta lis a tio n  as a phonetic 
d is to rt io n . He distinguished the phonemic contrast between / s /  and 
/J/ as fo llo w s  -  w h ile  /J7  was produced as a voiceless pa la ta l 
f r ic a t iv e ,  / s /  was kept d is t in c t  by producing i t  as an in te rdenta l 
/0 / .  Further evidence fo r  th is  sound change being a ttr ib u ta b le  to  a 
phonetic d is to r t io n  stems from the p a la ta lis a tio n  o f stops and 
a ffr ic a te s . In  some cases, a lveo la r stops and alveopalatal a ffr ic a te s  
d id  not form pa rt o f the subject's phonetic rep e rto ire ; pa lata l 
consonants were used instead. In these cases, the sound change could 
be regarded as a phonetic d is to rt io n  ra ther than a phonological 
process as the meaningful con trast between two or more phonemes was 
not merged. In contrast GH collapsed the a lveo la r and alveopalatal 
contrasts to  a pa la ta l consonant over a l l  sound classes. This had the 
e ffe c t o f reducing, i n t e l l i g i b i l i t y  because o f the increased number o f 
homonymous types. The po in t to be made by th is  discussion is  tha t 
although i t  is  poss ib ly  +o a ttr ib u te  ce rta in  sound changes to  the 
process o f p a la ta lis a tio n , the d is t in c tio n  o f phonetic versus 
phonological e rro rs  o f p a la ta lis a tio n  is  cruc ia l to remediation 
planning. For example, in  the case o f "phonological p a la ta lis a tio n ", 
i t  may be appropriate to  employ remediation procedures to  teach
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meaningful contrasts (Weiner, 1981) between the ta rg e t phonemes.
However in  cases o f "phonetic p a la ta lis a tio n ", the app lica tion  o f 
such an approach would be spurious, because the ch ild  would have 
demonstrated his knowledge o f the co rrec t phonemic con trast. In th is  
instance, t ra d it io n a l approaches to  a r t ic u la tio n  therapy would seem apt.
Therefore, p a la ta lis a tfo n  has both phonetic and phonological 
m anifestations. In order to  determine the extent to  which e ith e r o f 
these facto rs  were operating, de ta iled  inspection o f the systems o f 
phonemic contrasts fo r  ind iv idua l subjects was conducted. The re su lts  
o f these find ings  are discussed in  Chapter 7.
c. Velarisat-ion (VEL)
As was mentioned a t the beginning o f th is  section, ve la risa tlo n  was 
productive in  on ly one subject (BS) who employed i t  in  63% o f 
po ten tia l occurrences. While four subjects gave some evidence o f 
ve la ris a tlo n , the percentage o f  occurrence did not meet the 
prescribed c r i te r ia  (Fig. 10). The fo llo w in g  discussion is  therefore 
lim ite d  to  the m anifestation o f v e la risa tlo n  in one subject only,
F ig . 10 : Percentage o f occurrence o f v e la risa tlo n  fo r 
each subject
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V e larisa tion  a ffected  the voiced and voiceless a lveo la r stops in  both 
s y lla b le  in i t i a l  and s y lla b le  f in a l pos itions , whether the ta rge t 
sound occurred as a s ingleton or in  a c lu s te r. Although the 
predominant su b s titu tio n s  fo r  a lveo la r stops were ve la r stops, there 
were instances where post-ve la r stops (e.g. uvular or pharyngeal 
stops) were evident. The presence o f uvular or pharyngeal stops was 
also considered as evidence o f  ve la risa tio n  because o f  the 
replacement o f a p o s te rio r fo r  an a n te rio r place o f a r t ic u la t io n . The 
fo llo w in g  examples i l lu s t r a te  the abovementioned broad trends: 
S y llab le  in i t ia l  po s itio n  S y llab le  f in a l pos ition
t e l l  [ 1( 3%] door [go ] h u rt [3 : ih  bed [beq]
torch [c p f ]  holding [hSvgiij] ju s t  [g a ik ] cloud [k la rg ]
naughty [n o itt l]  stove [& k 'y ff] carro ts  [kxwak^] t ire d  [ka js k ]
It could be argued th a t the process o f ve la r a ss im ila tio n  as opposed 
to  ve la risa tio n  was the operative process in  some o f the above 
instances, e.g. in  productions o f the words " t ire d "  [ka-jsk],
"holding" [h ii/g T j) , and "carro ts" [K ^w akq j, However, close 
inspection o f the speech samples revealed th a t the process o f 
v e la risa tio n  occurred more frequently  than ve la r a ss im ila tio n  and was 
thus In fe rred  as the operative process.
Hodson and Paden (1983) have d istinguished the process o f backing 
from tha t o f  ve la risa tio n . In  th e ir  terms, backing re fe rs  to  the 
replacement o f a lveo la r consonants by ve la r sounds, i.e . the phonemic 
contrast between the two places o f a r t ic u la t io n  are merged. They use 
ve la risa tio n  to  re fe r to  the re tra c tio n  o f  the tongue during ve la r 
consonant production. In such cases, the re su lta n t segment is  
regarded as an a llophonic va rian t o f the ta rg e t phoneme and not an 
e n tire ly  d if fe re n t phoneme, which would re s u lt from backing. BS 
■ demonstrated both sound changes in  her speech samples. A few examples 
o f "ve la risa tio n " in  accordance w ith  Hodson's (1980) d e fin it io n  are 
lis te d  below:
cowboy [qVupoi] g ir ls  [q3:A  ]
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broken [b a vq n ] 
black [ 2l£q.]
pigg ie  [p iG i] 
jug [dyq]
I t  is  doubtful whether the case o f "ve la risa tio n 11 as defined above 
can ju s t i f ia b ly  be regarded as a phonological process, since no 
a lte ra tio n  in  meaning is  involved. Instead i t  may be regarded as a 
d is to rt io n  o f the ta rg e t phoneme, where d is to rt io n  re fe rs  to  the 
c losest approximation the p a tien t is  capable o f, in  the presence o f 
impaired oral structu re  and function ing  (Locke, 1983b).
Even though v e la risa tio n  has been reported to  occur in normal 
phonological a cq u is itio n  (Irigram, 1974), i t  has been in frequen tly  
described. Grunwell (1981) observed v e la risa tio n  in  only one o f  her 
phonolog ica lly impaired subjects. Hodson (1980) reported th a t backing 
(which is  equivalent to  v e la risa tio n  as used in  the present study) 
is  a "ra ther in frequen tly  occurring process which devastates 
in t e l l i g i b i l i t y  when i t  occurs, perhaps p a r t ia l ly  because i t  is  less 
expected than i t s  contrasting process, fro n tin g " (p. 13).
V e la risa tion  has been re fe rred  to  as the reverse o f ve lar fro n tin g . 
Grunwell (1981) and Hodson and Paden (1983) note th a t the two 
processes are m utually exclusive. This observation is  a p tly  
i l lu s tra te d  in  BS. V e la risa tion  was a dominant process (63% 
occurrence) and ve lar fro n tin g  seldom occurred, i.e . in  only 9% o f 
opportun ities , and was thus not considered productive.
The increased occurrence o f the backing processes (p a la ta lis a tio n  and 
ve la risa tio n ) as opposed to  fro n tin g  processes, was not unexpected in 
the .peach samples o f the present subjects. This fin d in g  is  
supported by lite ra tu re  concerning tongue posture in  ch ild ren  w ith  
c le f t  palate as was discussed in  Chapter Two (p. 20). Abnormal tongue 
carriage has been im plicated in  disordered a r t ic u la t io n  in  c le f t  
palate speakers p a r t ic u la r ly  where velopharyngeal incompetence is  
evident (Shelton, Brooks, and Youngstrom, 1963; Lawrence and 
P h ilip s , 1975). Retracted tongue pos ition  and tongue-dorsum
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a r t ic u la t io n  have been suggested as compensatory postures adopted to 
reduce the presence o f hypernasality {T rost, 1981). Using 
tele fluoroscopy, Lawrence and P h ilip s  (1975) studied tongue contacts 
in  c le f t  palate subjects who were judged to  have adequate, borderline 
o r inadequate velopharyngeal function. Their f ind ings ind icated tha t 
subjects w ith  borderline or inadequate velopharyngeal sta tus, 
demonstrated a considerably higher incidence o f deviant lingua l 
contacts than those who had adequate velopharyngeal function . 
Furthermore, deviant tongue contacts resulted in  the production of 
p o s te r io r ly  as opposed to  a n te r io r ly  a rticu la te d  consonants. In  view 
o f the re su lts  o f the study by Lawrence and P h ilip s  (1975), i t  is  
surpris ing  tha t v e la risa tio n  was productive in  only one subject. 
However, in  the present subjects, support fo r  the tendency fo r  
pos te rio r a r t ic u la to ry  su b s titu tions  in  place o f a n te rio r ta rge ts  is  
derived from the presence o f p a la ta lis a tio n  and g lo tta l replacement 
in  many o f  the subjects, both o f which may be regarded as backing 
processes (Hodson, 1980),
3. Phonological processes a ffe c tin g  voicing
Only one process which a ffected  vo ic ing f u l f i l l e d  the c r i te r ia  fo r 
process occurrence, namely devoicing o f f in a l consonants. Since the 
frequency o f occurrence o f devoicing o f f in a l consonants was found to 
be s ig n if ic a n t ly  d if fe re n t in  both e l ic i ta t io n  tasks, the average 
percentages o f occurrence fo r  both the naming and connected speech 
samples are discussed.
Devoicing o f  f in a l consonants was a frequen tly  occurring process 
re la t iv e  to  the other processes tha t were id e n tif ie d . I ts  average 
occurrence was 61% in  the naming task and 55% in  the connected speech 
sample task. The percentages o f occurrence o f devoicing o f f in a l 
consonants fo r  ind iv idua l subjects in  both the naming and connected 
speech samples are contained in  Fig. 11.
Fig. 11: Percentage of'occurrence o f devoicing o f f in a l
consonants in  naming and connected speech samples 
fo r  each subject
From Fig. 11, i t  is  evident th a t a l l  subjects exhib ited devoicing o f 
f in a l consonants in  the range 18%-88% in  the naming task, and 13%-73% 
in  the connected speech sample. JM was the only subject who gave 
evidence o f DFC in  less than 20% o f possible occurrences. Occurrence 
1n the remaining subjects exceded 35% on the naming task and 31% on 
the connected speech sample task.
Devoicing o f f in a l consonants occurred s ig n if ic a n t ly  more frequently  
in  the naming than in  the connected speech sample tasks. Several 
researchers (Ingram, 1976; Stoel-Gammon and Dunn, 1985; Weiner, 1979) 
regard devoicing o f  f in a l consonants as an a ss im ila tion  process 
ra ther than a s u b s titu tio n  process. According to  th e ir  d e fin it io n , 
f in a l voiced consonants ass im ila te  to  the fo llow ing  silence or pause. 
I f  th is  is  the case, i t  is  possible to  re la te  the increased 
occurrence o f devoicing o f f in a l consonants in  the naming task to the 
fa c t th a t "silence" occurred more frequen tly  in  the s ing le  word 
naming task, than in  the connected speech sample task invo lv ing 
connected speech.
OFC occurred in  both s ingleton consonants and consonant c luste rs .
Word .f in a l f r ic a tiv e s  were affected by DFC more often than e ith e r 
voiced stops or a ffr ic a te s . Of a l l  word f in a l voiced obstruents, / z /  
was the phoneme which most frequen tly  underwent the process o f DFC.
For example,
F rica tive s : nose [r# 8]  stove [d ta v r f]
eggs [e k i]  rouge [nu:93
smooth [?m u:f]
Stops: web [wepf] p ig  [ 2ik ]
liz a rd  [b la is t ]
A ffr ic a te s : bridge [bwats] [b w lt9 ]
badge Qx&cc]
Devoicing o f f in a l consonants has been described as a commonly 
occurring process in  the speech o f norm ally developing ch ildren 
(Hodson and Paden, 1983; Ingram, 1976; Locke, 1983b) as well as in  the 
speech o f phonolog ica lly impaired ch ild ren  (Hodson and Paden, 1981). 
i t s  persistence has been noted in  some ch ild ren  u n t i l  a f te r  age three 
(GrunweU, 1982). Furthermore, there is  tendency fo r  voiced 
obstruents to  be only p a r t ia l ly  voiced in  normal adu lts ; the re s u lt 
o f c o a rticu la tio n  e ffec ts  (Stoel-Gammon and Dunn, 1985).
P os itive  id e n t if ic a t io n  o f devoicing o f f in a l consonants makes 
assumptions about the subject's underlying phonological knowledge o f 
vo ic ing contrasts. In the tra d it io n a l phonetic analysis, prevalence 
o f th is  process would be a ttr ib u te d  to  the absence o f awareness o f 
the voicing d is t in c t io n  in  word f in a l pos ition . Recent research 
however, has cautioned against making such assumptions as some 
m is a rticu la tin g  ch ild ren  may use compensatory s tra teg ies to  signal 
the vo ic ing contrast. For example, Hodson and Paden (1981) noted 
tha t occasionally the vowel preceding the ta rg e t voiced obstruent was 
lengthened, despite the fa c t th a t the phonetic m anifestation o f the 
consonant was voiceless. In add ition , Weismer, Dinnsen and E lbert 
(1981) showed tha t some ch ildren who appeared to  n e u tra lise ,the
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voic ing contrast o f  word f in a l stops a c tu a lly  produced d is t in c t iv e  
acoustic features fo r  voiced and voiceless stops. These features were 
evident on spectrographic analysis and were genera lly imperceptib le 
even to  the tra ined  lis te n e r.
Shriberg and Kent (1982) have suggested th a t the presence o f  vowel 
lengthening is  a re lia b le  cue to  the vo ic ing con trast, and i t s  
presence was therefore investigated in  the speech samples in  the 
present study. The re su lts  indicated th a t 75% o f the occurrences o f 
devoicing o f f in a l consonants were accompanied by vowel lengthening, 
suggesting tha t more often than not the subjects were aware o f the 
required voicing d is t in c t io n . I t  is  possible th a t th is  con trast would 
have been p o s it iv e ly  id e n tif ie d  in  a l l  the examples o f DFC had 
acoustic analyses w ith  reference to  voice onset time been conducted.
The fa c t th a t devoicing o f f in a l consonants was re la t iv e ly  frequent 
in  the speech o f these subjects was in  p a rt, an unexpected fin d in g . 
This is  in  view o f  the observation made by researchers such as Bzoch 
(1965) and Spriestersbach, Darley and Rouse (1956) th a t c le f t  palate 
speakers are more p ro fic ie n t in  the production o f voiced than 
voiceless obstruents. The re la t iv e  absence o f voiceless consonants 
would have been more pred ictab le than th e ir  overrid ing  presence.
Close inspection o f the data revealed th a t fr ic a t iv e s  were more 
frequently  devoiced in  word f in a l p o s itio n  than e ith e r stops or 
a ffr ic a te s . This find ing  is  supported by la te r  research by 
Spriestersbach, Moll and M orris (1961) which indicated th a t while  
voiced stops were more frequently  co rrec t than voiceless stops, the 
opposite trend was true  fo r  fr ic a tiv e s .
4. Other processes
Although the category o f "other processes" was introduced to  account 
fo r  processes which merged place, manner and vo ic ing features 
sim ultaneously, on ly one process comprised th is  category, i.e. 
g lo t ta l replacement. The average percentage frequency o f occurrence
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o f g lo tta l replacement across a l l  subjects was 42%. Fig. 12, below 
contains the frequency o f occurrence o f g lo t ta l replacement fo r  
ind iv idua l sub jects .
SUBJECTS
Fig. 12: Percentage o f occurrence o f g lo tta l replacement. 
fo r  each subject?f
As Fig. 12 ind ica tes, seven o f  the e igh t subjects employed g lo tta l 
replacment in  the range 4% - 90%. Of these subjects, three (TO, JM and 
LC) gave strong evidence o f g lo t ta l replacement in  th a t i t s  frequency 
o f occurrence was 79%, 90% and 78%, respective ly. ChS used g lo tta l 
processes in  28% o f opportun ities  and the remaining fou r subjects 
used them m arg ina lly , in  under 20% o f opportun ities.
As defined in  the present study, g lo t ta l replacement re fe rs  to  the 
replacement o f a g lo tta l consonant, e ith e r a stop [ 2]  or a f r ic a t iv e  
[h ] fo r  oral obstruent. In s ix  o f the seven subjects who showed 
g lo t ta l replacement, the e rro r sound was [2 ]. In contrast OK, the 
seventh subject replaced obstruents w ith  the voiceless fr ic a t iv e  /h /,
Close inspection o f the data revealed tha t g lo tta l replacement 
a ffected  the three obstruent classes stops, f r ic a t iv e s  and 
a ffr ic a te s . Stops were most frequently  a ffected followed by 
a ffr ic a te s  and fr ic a tiv e s . This find ing  is  supported by the work o f 
Sherman e t a l. (1959) who noted tha t while  g lo tta l stops occurred 
predominantly as su b s titu tions  fo r  stop consonants, other obstruents
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were also affected. G lo tta l replacement occurred more frequen tly  in 
sy lla b le  in i t ia l  than in  sy lla b le  f in a l p o s itio n  fo r  a l l  ta rg e t sound 
classes, and tw ice as many voiceless obstruents were affected by 
g lo tta l replacement than were voiced obstruents. This trend was 
observed fo r  stops, fr ic a t iv e s  and a ffr ic a te s . The fo llow ing  examples 
i l lu s t ra te  the app lica tion  o f g lo t ta l replacement in  subjects who 
substitu ted  [ 2]  fo r  obstruents,
b i t  [bs2]  toothbrush [hu :b rA2]
w itch  [w I2 ] f la g  [2 1 $ 2 ]
snake [ 2n3I 2]
Subject JM used g lo t ta l replacement d if fe re n t ly .  He replaced a l l  
obstruents w ith  /h /  in  sy lla b le  in i t i a l  p o s itio n , and in  s y lla b le  
f in a l p o s itio n , on ly f r ic a tiv e s  and a ffr ic a te s  were replaced by /h /. 
For example,
flow er [hauwa] dress [hweh]
shoe [h u :]  f is h  [ f ih ]
ch a ir [be ] w itch [w lb ]
torch [h o :] badge [b £ h ]
In cases where /2 /  was the replacement phoneme, g lo t ta l replacement 
was accompanied by the c b a rticu la tio n  o f an oral consonant. To 
il lu s t r a te ,  "b ird " was produced as [2m3:2], The occurrence o f th is  
pattern o f  g lo t ta l replacment fo r  /b / ,  co-occured w ith  the 
replacement o f a g lo t ta l stop produced as a s ing le  a r t ic u la to ry  
event. I t  was noticed th a t the co a rticu la tio n  o f g lo tta l and oral 
consonants was u n lik e ly  i f  g lo t ta l replacement was not used.
Three subjects (TJ, LC and ChS) demonstrated g lo t ta l c o a rticu la tio n  
Of these, LC displayed th is  pattern as frequently  as g lo t ta l 
replacement. G lo tta l co a rticu la tio n  was confined to s y lla b le  in i t ia l  
pos ition  in  singletons as w ell as in  consonant c luste rs . As was the 
trend fo r  g lo t ta l replacement, ta rg e t voiceless obstruents were more 
frequen tly  a ffected by g lo t ta l c o a rticu la tio n  than voiced obstruents.
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Of a l l  obstruents, ta rg e t stop consonants seemed p a r t ic u la r ly  
vulnerable to g lo t ta l co a rtic u la tio n . In most cases the oral sound 
wnich accompanied the g lo t ta l stop was not the ta rg e t obstruent. 
Instead, e ith e r a nasal consonant or another consonant already 
established in  the subject's phonetic re p e rto ire  was re fle c te d  in  the 
app lica tion  o f th is  process. For example,
b icyc le  [ 2ma2I 21] door [ 2no:]
fis h  [ 2f lh ]  gym [ 2nSm]
feather [?E2da]
The occurrence o f g lo t ta l c o a rtic u la tio n  is  misleading i f  taken a t 
face value. Even though i t s  occurrence resulted in  a more complex 
sequence o f two "consonants", the overa ll e ffe c t was to  s im p lify  the 
production o f what was possib ly perceived by these subjects as 
complex a r t ic u la t io n .
On the basis o f c lin ic a l observations, Trost (1981) has reported the 
presence o f the co a rticu la tio n  o f g lo tta l and oral consonants in  
ch ildren w ith  c le f t  palate. Bzoch (1979) has also noticed th is  
phenomenon which he postulated is  the re s u lt o f m aturation as w ell as 
an a rte fa c t o f a r t ic u la t io n  therapy. In h is view, the c le f t  palate 
ch ild  is  aware o f an oral a r t ic u la t io n , but because o f the habituated 
g lo t ta l stop patterns o f a r t ic u la t io n ,  w i l l  produce both oral and 
g lo tta l consonants simultaneously.
Few reports in  the lite ra tu re  are ava ilab le  w ith  respect to  the 
occurrence o f g lo tta l c o a rticu la tio n  in phonolog ica lly impaired or 
normally developing ch ild ren . Grunwell (1981) described one subject 
who used, what she referred to  as g lo tta l in se rtio n , fo r  a l l  types o f 
in ter-w ord but s y lla b le  f in a l adu lt consonants and consonant 
c lu s te rs , w ith  the exception o f / w r l f  v 8 / .  The g lo tta l stop in  
th is  c h ild  "...was the term inating consonant o f a stressed s y lla b le  
..." and served to  " . . . re in fo rc e  the sa lie n ce  o f  the s y lla b le "  (p. 
122). As a means o f comparison, the app lica tion  o f g lo tta l
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co a rticu la tio n  by LC in the present study w i l l  be considered. I t  is  
postulated th a t LC used g lo tta l co a rticu la tio n  as a means o f 
combining the d is t in c t iv e  phonemic features in to  a single 
a r t ic u la to ry  or co a rticu la to ry  event in  sy lla b le  in i t i a l  pos ition . In 
othar words, Grunwell's subject appeared to  use g lo t ta l in se rtio n  as 
a stra tegy fo r  the s im p lif ic a tio n  o f the sy lla b le  structu re  o f the 
word, while  LC seemed to  use i t  as a stra tegy fo r  tack ling  a 
"complex" a r t ic u la t io n .
As was discussed in  Chapter 2, g lo t ta l stops are a c lass ica l feature 
o f the speech o f ch ild ren  w ith  c le f t  palate and occur predominantly 
between the ages o f 3 and 4 years (Bzoch, 1979). In add ition , g lo tta l 
stops ha«e been observed in  norm ally developing ch ildren (Hodson and 
Paden, 1981; Ingram, 1976), but are reported to  disappear in  the 
ea rly  stages o f phonological acqu is ition .
Sherman e t a l.  (1959) observed th a t while  g lo tta l a rt ic u la t io n s  may 
occur in  the presence o f velopharyngeal incompetence, the la t te r  is  
not necessarily the cause o f g lo tta l a r t ic u la tio n . Evidence fo r  th is  
observation stems from three sources. C lin ica l experience and 
research has often indicated tha t many ch ild ren  w ith  c le f t  palate do 
not develop compensatory g lo tta l stop a r t ic u la tio n . This observation 
was borne out in  the present study, In tha t on ly four o f the e ight 
subjects used g lo t ta l replacement p roductive ly  (Fig. 14).
Furthermore, g lo t ta l stops have been reported in  descrip tions o f the 
speech o f phonologica lly disordered ch ild ren  who show no incompetence 
o f the velopharyngeal mechanism (Grunwell, 1981; Hodson and Paden, 
1981; Schwartz, Leonard, Folger and Wilcox, 1980). Shriberg and Smith 
(1980) found strong evidence o f  g lo t ta l replacement in  phonologically 
impaired ch ild ren , who had no velopharyngeal incompetence, but who 
had h is to r ie s  o f recurrent o t i t i s  media.
I t  would appear th a t three features d is tingu ish  the occurrence o f 
g lo t ta l replacement in  c le f t  palate and normal or phonologically
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disordered ch ild ren . F ir s t ly ,  g lo t ta l stops occur more frequen tly  and 
more conspicuously in  the speech o f c le f t  palate speakers than in  the 
s tru c tu ra lly  normal population (Bzoch, 1965, 1979; M o ll, 1968;
Sherman e t a l. 1959). Secondly, the occurrence o f g lo tta l replacement 
in norm ally developing and phonologica lly disordered populations is  
confined to  sy lla b le  f in a l or in te rv o c a lic  pos ition  and most often 
a ffec ts  stop consonants (Edwardf, and Shriberg, 1983; Grumvell, 1981), 
In con trast, as mentioned previously, g lo tta l replacement in  the 
subjects o f the present study occurred in  a l l  sy lla b le  positions and 
affected stops, fr ic a t iv e s  and a ffr ic a te s . T h ird ly , w h ile  g lo tta l 
replacement is  a feature o f  ea rly  phonological development and is  
suppressed by age three (Hodson and Paden, 1981), th is  process 
pe rs is ts  in  the c le f t  palate population. G lo tta l stops are frequently  
c h a ra c te ris tic  o f the speech o f c le f t  palate speakers even a fte r  they 
have the physical a b i l i t y  to  produce oral pressure consonants 
{M o rr is , 1979).
By v ir tu e  o f the number o f feature contrasts neu tra lised  by g lo t ta l 
replacement, th is  process can be c la s s ifie d  as broad in  i t s  
a pp lica tion . The e ffe c ts  o f g lo tta l replacement on in t e l l i g i b i l i t y  
are devastating, since the number o f homonymous forms increases w ith  
the pervasiveness o f the process. S ub jective ly , the speech production 
o f the three subjects who gave strong evidence o f g lo tta l replacement 
presented the most d i f f ic u l t y  in  tra n s c r ip tio n , because o f low 
in te 11 i g i b i l i t y  despite the fa c t th a t the transcribers  were aware o f 
the s tim u li which e lic ite d  the responses.
Sunsnary o f descrip tion  o f su b s titu tio n  processes 
Eight s u b s titu tio n  processes were observed in  the speech output o f 
the present subjects. These processes varied both in  the frequency o f 
occurrence and the manner in  which they were applied.
Certain o f the processes observed, fo r  example, l iq u id  s im p lif ic a tio n  
and la b ia lis a tio n  may possib ly be regarded as evidence o f normal
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phonological acqu is ition  as the segments affected by these processes 
are acquired la te  in  the acqu is ition  schedule in  norm ally developing 
ch ild ren . Other processes, as defined in  the present study, seemed to 
ind ica te  deviant phonological patterns uncommon in  the speech o f 
phonologically unimpaired ch ild ren . These processes, such as 
p a la ta lis a tio n , n o n -s ib ila n t replacement, ve la ris a tio n , and g lo tta l 
replacement a l l  affected the feature contrasts o f pressure consonants.
A fu rth e r po in t o f in te re s t which emerged from the discussion 
presented above concerns the observation tha t not a l l  sound changes, 
despite th e ir  sys tem a tic ity  can be accurate ly labeled as phonological 
processes. In order to  determine the precise ro le  o f these sound 
changes in  the phonological systems o f the subjects, careful analyses 
o f ind iv idua l subjects are required. This im portant issue receives 
fu rth e r a tte n tio n  in  Chapter 7 and again in  the general discussion 
(Chapter 8).
B. S y llab le  s truc tu re  processes
Two sy lla b le  structu re  processes met the c r i te r ia  fo r  process 
occurrence, namely c lu s te r reduction and f in a l consonant de le tion  
{F ig . 13).
REDUCTION OELFTON
Fig. 13: Average percentage frequency o f occurrence o f s y lla b le
struc tu re  processes in  connected speech samples
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Fig. 13 reveals th a t the average percentage occurrence fo r  c lus te r 
reduction was 34% and th a t fo r  fin a l consonant de le tion  was 16%. The 
inc lusion o f fin a l consonant de le tion  was motivated by the fa c t tha t
th is  process was productive in  one subject (JM).
1. C luster reduction (CR)
Cluster reduction was the most frequently  occurring s y lla b le
struc tu re  process and was observed in  a l l  subjects ranging from 14
- 61% occurrence (F ig . 14).
F ig. 14: Percentage o f ocurrence o f c lu s te r reduction fo r 
each subject
C luster reduction affected both s y lla b le  in i t ia l  { /s /+  stop and 
obstruent + approximant c luste rs) and s y lla b le  f in a l c lus te rs  (nasal 
+ obstruent and obstruent + obstruent c lusters).
a. S yllab le  I n i t ia l  Clusters
i .  / s /  + stop c lus te rs  (oral and nasal)
Of a l l  consonant c lu s te rs , / s /  + stop c luste rs  were most frequently  
reduced by seven subjects. Subject (BS) tended to  reduce 
sy lla b le  in i t i a l  c luste rs  in frequently .
page 148
Corresponding w ith  the pattern o f c lu s te r reduction in  norm ally 
developing ch ild ren  (Dunn and Davis, 1983; Grunwell, 1981; Ingram, 
1976; Weiner, 1979), fou r s«bjects reduced /s /  + stop c lus te rs  by 
d e le ting  the / s /  element ( . i '  the marked member o f the c lu s te r, i.e. 
th a t which was more d i f f i c u l t  to  produce). The stop element o f the 
c lu s te r was retained in  some form. For example,
s ta r [ 2a ]  small [m o :!]
spider [pAra] snake [n a ik ]
The pattern o f / s /  + stop c lu s te r reduction was ambiguous in  two 
subjects (JM and LC) who used g lo t ta l replacement extensive ly as a 
s ing le  consonant (e ith e r /h /  or / 2/  replaced the consonant 
c lus te r). This pattern was consistent fo r  two and three-element 
c luste rs . For example,
basket [fiarhah] spoon [ 2u:n]
sq u irre l [hMawo] icecream [a I2 ri:m ]
Three-element c lus te rs  were more frequen tly  reduced by a l l  subjects 
than two-element c luste rs . This may be accounted fo r  by the 
increased a rt ic u la to ry  com plexity inherent in three element 
consonant sequences (M orris e t a l. ,  1961). This patterns o f c lu s te r 
reduction is  common in  normal phonological development :nd may be 
expected to  be present in  ch ild ren  o f fou r years (Grunwell, 1981).
i i .  Obstruent + approximant c luste rs
As a group, obstruent + approximant c lus te rs  were in frequen tly  
reduced. With the exception o f JM, a l l  sub.iects retained the 
obstruent member o f the c lu s te r and deleted the approximant. For 
example,
s lip p e r [?a?p3] Tracy [? n i l? i i l ]
swimming [Jaralg] blue [b u :]
f r u i t  L fu :c ] zebra [teb /0
This pattern o f reduction has been reported by several 
researchers in  normal and phono!ogically impaired ch ild ren  o f 
.s im ila r age range to  th a t o f  the subjects o f the present study
xA l  _ — •dlfcfcL.
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(Edwards and Shriberg, 1983; Grunwell, 1981; Hodson and Paden,
1981; Weiner, 1979).
JM displayed the reverse trend, i.e . the approximant member o f the 
c lu s te r was retained an, the obstruent was deleted. For example, 
s lide  O f l ]  angry [x r jw i]
flow er [wauws] blue [wu:]
d rink ing  [w lg k lg ] crayon [w i l jn ]
The marginal frequency o f occurrence o f obstruent + approximant 
c lu s te r reduction may be a ttr ib u te d  to  the frequent observation 
th a t by age fou r years in  norm ally developing ch ild ren , most 
consonant c lus te rs  are c o rre c tly  produced (Grunwell, 1981; Hodson 
and Paden, 1981). The fa c t tha t / s /  + stop c luste rs  were more 
frequently  reduced than obstruent + approximant c lus te rs , most 
probably re la tes to  the increased phonetic com plexity associated 
w ith  the production o f these c luste rs .
b. S yllab le  Final Clusters
Two categories o f  s y lla b le  f in a l c lus te rs  underwent the process o f 
c lu s te r reduction, namely nasal + obstruent c lus te rs  and obstruent + 
obstruent c luste rs . A ll subjects showed evidence o f reducing both 
categories o f sy lla b le  f in a l c luste rs . Obstruent + obstruent c luste rs  
were more frequently  reduced than nasal + obstruent c luste rs .
i .  Nasal + obstruent c luste rs
The nasal element o f  the c lus te r was retained by a l l  but two 
subjects. For example,
standing [gten] orange [owTn]
went [wen]
This is  in  lin e  w ith  the pattern frequently  reported in  the 
lite ra tu re  on normally develop ing 'ch ildren (Weiner, 1979).
The obstruent member o f the c lu s te r was retained and the nasal was 
deleted by the remaining two subjects GH and TJ. For example,
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crayons [ I ra ljo S ] 
ramp [w x p ]
mans [m2 :0] 
candles [ka:da lg]
I t  is  possible however, tha t in  the la t te r  pa tte rn , the vowel 
preceding the ta rg e t nasal was nasalised as a compensatory 
s im p lif ic a tio n  strategy. Because o f the overrid ing  presence o f 
hypernasal vowel production in  these subjects, th is  was not e a s ily  
d isce rn ib le .
i i .  Obstruent + obstruent c lusters
Variable patterns o f obstruent + obstruent c lu s te r reduction 
emerged from the data. Four subjects (ChS, GH, TJ, 55) retained 
the fr ic a t iv e  element o f the c lu s te r and the stop was deleted. For 
example,
ghost [g yu f] aivoks [b it? ]
fin ished [ f ln lg ]
One subject (CS) tended to  delete the f r ic a t iv e  and re ta in  the stop 
member o f the c lus te r. For ex. mple,
lo s t  [ lo 2]  mask [ma:23
wax [wst?]
In most cases, JM deleted the f in a l c lu s te r e n tire ly . Where i t  was 
spared however, h is obstruent neu tra lis ing  pattern in  the form o f 
/h /  was observed in  place o f the c lus te r. For example, 
fixe d  [ h i ]  nest [neh]
eggs [eh]
The remaining two subjects (BS and LC) showed no d e fin it iv e  
pattern o f obstruent + obstruent c lus te r reduction. With these two, 
e ith e r the f r ic a t iv e  or the stop was retained or deleted in  a 
seemingly random fashion.
lim ite d  in form ation is  ava ilab le  about the production o f s y lla b le  
fin a l c lus te rs  both in  normal and c le f t  palate populations.
Therefore, the explanations offered are only speculative. I t  has been 
documented th a t c le f t  palate speakers experience greater d i f f ic u l t y
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w ith  consonants in  word fin a l pos ition  than in  word in i t ia l  pos ition  
(F le tcher, 1978; M o ll, 1968; P h ilips  and Harrison, 1969).
Furthermore, consonant c luste rs  in  general, require a greater degree 
o f a r t ic u la to ry  contro l and precis ion than singletons and probably 
more so in  f in a l pos ition  (Stoel-Gammon and Dunn, 1985). This seems 
especia lly  relevant in  the presence o f velopharyngeal incompetence 
and reduced in tra o ra l breath pressure.
Available research data concerning the production o f consonant 
c luste rs  in  general in  the c le f t  palate population is  lim ite d  to  the 
descrip tion  o f general trends. Neither the in fluence o f word or 
sy lla b le  pos ition  on c lusters nor the pattern o f c lu s te r reduction 
has been specified. Researchers are in  agreement tha t c luste rs  
present greater d i f f ic u l t y  fo r  the c le f t  palate speaker than 
singleton consonants. F letcher (1978) found the most frequently  
m isarticu la ted  c lus te rs  were those invo lv ing /s / .  Spriestersbach,
Da,ley and Rouse (1956) suggested th a t since consonant c lusters 
require "rapid and precise" a r t ic u la t io n , they tax the speaker's 
a b i l i t y  to  compensate fo r  physical de fo rm ities .
The presence o f  c lu s te r reduction in  th is  fo u r year o ld  group 
suggests delay in  terms o f what is  expected o f normal ch ild ren  o f the 
same age group. Shriberg and Kwiatkowski (1980) reported 90% correct 
c lu s te r production in normal ch ild ren  by age fou r years and Hodson 
and Paden (1981) found no evidence o f c lu s te r reduction in  the normal 
four year old subjects they evaluated.
2, f in a l consonant de le tio n  (PCD)
A ll subjects deleted fin a l consonants in  the range 3$ -  39% (Fig.
15,1. However, th is  process met the specified c r i te r ia  fo r  process 
occurrence in  only two subjects (SS and JM).
SUBJECTS
Fig. IS: Percentage o f occurrence o f f in a l consonant 
d e le tion  fo r  each subject
Of the obstruents a ffected by f in a l consonant de le tion , stops were 
more frequently  deleted than fr ic a t iv e s  o r a ffr ic a te s . Furthermore, 
voiceless consonants were more commonly deleted than voiced 
consonants. When the e n tire  consonant range was examined, i t  became 
evident tha t word f in a l nasals were the segments most often affected 
by f in a l consonant de le tion. I t  is  possible tha t the percentage o f 
f in a l consonant de le tion o f nasals would have been lower had i t  been 
possible to  detect the presence o f compensatory nasalisation o f the 
preceding vowel.
In summary there fo re , f in a l consonant de le tion  was productive in  only 
two subjects, and when i t  d id  occur the percentage o f occurrence was 
low. The overa ll absence o f f in a l consonant de letion was an tic ipa ted  
in  view o f the fa c t tha t f in a l consonant de le tion is  a process which 
is  suppressed between 1:6 and 3 years in  ch ildren w ith  normally 
developing phonology (Dyson and Paden, 1983; Erunwell, 1982; Ingram, 
1974; Khan e t a l,  1983). The persistence o f FCD beyond age three has 
been aasociated w ith  phonologically impaired ch ildren (Grunwell,
1981; Hodson and Paden, 1981; Khan e t a l,  1983).
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Although the presence o f f in a l consonant de le tion has been 
in te rpre ted  as re f le c t in g  an underlying disorder o f the phonological 
system, i t s  foundation could l ie  in  phonetic causes, p a r t ic u la r ly  
in  the c le f t  palate population. McWilliams e t a l. (1934) have 
postulated tha t in  the presence o f velopharyngeal incompetence, the 
f in a l obstruents could be deleted in  an attem pt to  avoid nasal 
emission or th a t ava ilab le  a ir  pressure is  d issipated in  word f in a l 
pos ition . Furthermore, tra nscrip tions  from tape recorded speech 
samples may obscure detection o f  f in a l consonants, p a r t ic u la r ly  in  
the case o f weak or s ile n t  a r tic u la tio n s .
Summary o f S y llab le S tructure Processes
The find ings presented above ind ica te  tha t most subjects preserved 
the s y lla b le  structu re  in  the m a jo rity  o f ta rg e t words. The one 
exception was the presence o f the process o f c lus te r reduction which 
was observed to  occur frequently  in  some subjects. The find ing  o f  low 
frequency o f  occurrence o f s y lla b le  s truc tu re  processes is  consistent 
w ith  research on ch ild ren  w ith  norm ally developing phonology who have 
been shown to  have established underlying phonological knowledge of 
s y lla b le  shapes and s truc tu re  ea rly  in  phonological acqu is ition .
C. Assim ila tion processes
Although the opportun ities fo r  a ss im ila tion  processes to  occur in  the 
data were numerous, very few examples o f these processes occurred. No 
subject used a ss im ila tion  p’ “ esses in  more than f iv e  instances; 
therefore th is  category o f processes did not reach c r ite r io n . Of 
those instances which did occur, la b ia l a ss im ila tion  was most 
frequent, fo llowed by nasal ass im ila tio n , alveopalatal a ss im ila tion  
and ve la r ass im ila tion .
The fa c t tha t a ss im ila tio n  processes d id  not meet the c r i te r ia  fo r  
process occurrence has im portant im p lica tions  in  terms o f the 
descrip tion  o f the speech o f the present subjects as phonologically 
delayed or deviant. According to Grunwell (1982) and Ingram (1976),
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ass im ila tion  is  a process which occurs in  the e a r lie s t stages o f 
phonological acqu is ition  and disappears by approximately age three. 
The paucity o f a ss im ila tion  processes in  the present data lends 
support to  an overa ll impression o f normal phonological development, 
a t le a s t w ith  regard to  the e ffec ts  o f one sound segment in  re la tio n  
to  others in  the same word.
I I I .  SUMMARY OF RESULTS OF PHONOLOGICAL PROCESS ANALYSIS 
Eleven phonological processes, which f u l f i l l e d  the q u a lita t iv e  and 
qu a n tita tive  c r i te r ia  fo r  process occurrence were observed in  the 
naming and connected speech samples. An add itiona l e ight processes 
were id e n tif ie d  but these fa ile d  to  meet the quan tita tive  c r ite r io n  
o f  20% and were thus considered marginal.
The predominant find ing  emerging from the re iu lts  o f the phonological 
process analysis was in te r-su b je c t v a r ia b i l i t y  w ith  regard to  the 
nature o f the phonological processes observed, th e ir  frequency o f 
occurrence and the manner in  which they were applied. Despite the 
v a r ia b i l i ty ,  ce rta in  broad trends emerged.
Of the three categories o f phonological processes, su bs titu tion  
processes occurred more frequently  than s y lla b le  structu re  processes 
or a ss im ila tion  processes. Thus s im p lific a tio n s  o f adult ta rg e t words 
were m ostly evident a t the systemic leve l o f speech production and 
not a t leve l o f  sy lla b le  s tructu re . W ithin the category o f 
su b s titu tio n  processes, those which affected the phonemic contrasts 
o f obstruents were most common, fo r  example, d e a ffr lca tio n , 
p a la ta lis a tio n , n o n -s ib ila n t replacement and g lo tta l replacement.
This find ing  confirms the w e ll known phenomenon o f poor pressure 
consonant production In ch ildren w ith  c le f t  palate.
In the main, the percentage frequency o f occurrence o f phonological 
processes was low. None o f the phonological processes were applied 
o b lig a to r ily  by the subjects, i.e . in  100% o f a l l  potentia l 
occurrences. Many o f the processes occurred in  approximately 30X-5056
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o f oppo rtun ities , although certa in  processes (e.g. g lo tta l 
replacement, p a la ta lisa tio n ) were applied extensive ly by selected 
subjects.
Of the phonological processes observed, seven have been reported in  
the speech o f ch ildren w ith  norm ally developing phonology, fo r  
example, l iq u id  s im p lif ic a tio n , la b ia lis a tio n , d e a ffr ic a tio n , c lu s te r 
reduction. The subjects o f the present study are d istinguished from 
norm ally developing ch ildren in  tha t by age 4 years, most 
phonological processes should be suppressed (Grunwell, 1981; Khan e t 
a !., 1983; Shriberg and Kwiatkowski, 1980; Steel-Gammon and Dunn, 
1985). The remainaing four processes seemed to  be in d ica tive  o f 
deviant phonological patterns. N on-s ib ilan t replacement, g lo tta l 
replacement and p a la ta lisa tio n  as defined in  the present study have 
not, to  the w r ite r 's  knowledge, been described in  the speech o f 
normally developing ch ildren nor 1n the speech o f non -c le ft 
phonolog ica lly deviant ch ild ren , in con trast, the presence of 
v e ia risa tio n  has been noted in  the speech o f phonolog ica lly  deviant 
ch ild ren .
Although phonological processes described many o f the subjects' 
e rrors o f speech sound production, certa in  e rrors could not be 
accounted fo r  in  these terms. This Is re fle c te d  in  the low frequency 
o f  occurrence o f phonological processes in  re la tio n  to  the se ve rity  
ra tin g  o f "moderate-severe" to  "severe" obtained in  the ca lcu la tio n  of 
the percentages o f consonants correct. Furthermore, while  several 
e rrors were systematic, i t  was not always clea r which errors resulted 
in  a reduction in  phonemic contrasts (phonological e rro rs) and which 
were a llophonlc variants o f the ta rge t sound'(phonetic e rrors). In 
add ition , certa in  e rro rs , which could be described in  phonological 
process terms did not f u l f i l l  the c r i te r ia  fo r  process occurrence and 
were om itted from the discussion in  th is  chapter.
Having described the group trends w ith  respect to  phonological
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process occurrence, the researcher was in terested in  examining each 
subject's phonological system to  determine the e ffe c ts  o f these 
processes on the use o f the sounds in  h is phonetic reperto ire . 
Therefore, in  order to  give a c lin ic a l perspective to  the resu lts  o f 
the phonological process analysis and to  re la te  these find ings to  the 
subjects' phonetic ca p a b ilit ie s  and th e ir  case h is to ry  Inform ation, 
the fo llo w in g  chapter is  presented. In th is  way i t  is  possible to  
determine more prec ise ly  than by phonological process analysis alone, 
the extent to  which the subjects showed features o f phonetic and/or 
phonological d is a b il ity .
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CHAPTER 7
RESULTS MO DISCUSSIOH OF RESULTS -  INDIVIDUAL ANALYSES
In the previous chapter, phonological process occurrence was 
described in  terms o f group trends and in te r-su b je c t 'performance.
This chapter presents the resu lts  o f the phonological analyses fo r  
ind iv idua l subjects and attempts to  in tegrate the find ings  o f the 
phonetic inventory, con trastive  assessment and the phonological 
process analysis w ith  re levant case h is to ry  inform ation.
The ind iv idua l phonological analyses are based on the same speech 
production data obtained from the naming and connected speech tasks 
described in  Chapter 5. The fo llow ing  aspects o f phonological 
function ing are incorporated in to  the discussion fo r  each subject and 
are summarised in  Tables 10-17.
-  Phonetic inventory which contains the re p e rto ire  o f single 
consonants demonstrated by each subject w ithou t reference to  the 
ta rg e t sound.
-  Systems o f phonemic contrasts in  s y lla b le  i n i t ia l  pos ition  and 
s y llab le  f in a l pos ition  displayed by each subject. These are 
based on the find ings o f  the contrastive  analysis (described in 
Chapter 5) and are g raph ica lly  represented on item and rep lica
- A summary o f the phonological processes used by each subject, 
arranged according to  frequency o f occurrence (described in  Chapter 
6). Those processes which did not meet the qu a n tita tive  c r i te r ia  
fo r  process occurrence were not included in  the discussion.
-  Relevant case h is to ry  inform ation  together .w ith the find ings o f the 
examination o f the oral mechanism are Integrated w ith  the resu lts  
o f the phonological analyses.
Table 10: Summary o f phonetic inventory, con trastive  phonemes and 
phonological processes fo r  Subject TO
PHONETIC INVENTORY
NASALS m n 9
STOPS/AFFRICATES p b d k
FRICATIVES f v B t f q j h A
APPROXINANTS w r  1 j
INVENTORY OF CONTRASTIVE PHONEMES
----------------------- S Y L L A B L E  I N I T I A L  P O S I T I O N -
m n
P  [  b d ‘I d 3 1 k  h  1
s z J Mw __ J
S U B J E C T  TJ
--------------------------- S Y L L A B L E  F I N A L  P O S I T I O N -
A D U L T  S U B J E C T  TJ
p) b
m 1] ("5
P 7 ?e ?
- 6 e 5
PHONOLOGICAL PROCESSES
GLOTTAL REPLACEMENT 79
NON-SIBILANT REPLACEMENT 62
DEtolCINS OF FINAL CONSONANTS 62
DEAFFRICATION 57
LABIALISATION 38
CLUSTER REDUCTION 25
SUBJECT TJ
Table 10 indicates tha t TJ's phonetic repe rto ire  comprised 17 o f the 
24 possible English consonants. With the exception o f a ffr ic a te s , TO 
produced a l . anner classes. The f u l l  quota o f nasal and approximant 
consonants were represented. Both voiced and voiceless consonants 
were produced, however, more voiceless than voiced fr ic a tiv e s  were 
observea. A ll features, except fo r  a lveolars were produced.
TJ's phonetic reperto ire  contained a v a r ie ty  o f non-English 
obstruents. These included the post-ve la r stops, [q ] ,  [5:3• [ 5 ] ,  [2 ] ,  
pa la ta l f r ic a tiv e s  [g ] ,  [ j ]  and the pos te rio r nasal f r ic a t iv e  [■»].
Despite TJ's physical a b i l i t y  to  produce the consonants in  the 
phonetic inventory described above, these consonants were not always 
used to signal meaning d ifferences (Table 10). In both sy llab le  
pos itions, nasal and approximant sound classes were used 
con tras tive ly . No voicing d is t in c tio n  between voiced and voiceless 
jvs truents was maintained. In s y lla b le  in i t ia l  p o s ition , w ith  the 
exception o f /b / ,  a l l  obstruents were replaced by g lo tta l stops. This 
e ffe c tiv e ly  collapsed thr- obstruent manner and place contrasts. The 
phonemes /d /  and /$ / ,  were sometimes produced as [g ]  or [S ] 
respective ly; however, the g lo t ta l stop remained the canonical 
phoneme.
A w ider range o f con trastive  phonemes occurred in  s y lla b le  f in a l than 
in  s y lla b le  in i t i a l  pos ition . In s y lla b le  f in a l p os ition , TO made the 
d is t in c tio n , a lb e it rudimentary, between [ i  continuant] (Table 10). 
With regard to  place o f a r t ic u la t io n  in  s y lla b le  f in a l p o s itio n , i t  
appeared tha t TJ made a broad d is t in c t io n  between [+  la b ia l] ,  where 
[+ la b ia l]  included la b ia l and dental obstruents (rea lised  as [p ]  or 
[ f ] )  and [ -  la b ia l]  included a l l  obstruents produced a t the a lveolar 
ridge and p o s te r io r ly  (rea lised  as [6 ]  or [8 ]) .
The marked reduction in  phonemic contrasts in  both s y lla b le  positions 
can be described in  terms o f three su b s titu tio n  phonological
processes which occurred in  more than 60% o f po ten tia l occurrences: 
g lo t ta l replacement (79%), non -s ib ila n t replacement (62) and 
devoicirg o f  f in a l consonants (62). On the whole, a l l  elements o f 
consonant c lus te rs  were produced in  some form, even though the same 
su b s titu tio n  processes which applied to  the production o f s ingle 
consonants also affected ind iv idua l elements o f the c luste rs . This 
find ing  was re fle c te d  in  the re la t iv e ly  low occurrence o f c lus te r 
reduction, indicated in  Table 10.
The find ings o f the c lin ic a l examination o f U 's  oral speech 
mechanism (Table 5) revealed strong evidence o f velopharyngeal 
incompetence. The s o ft palate was extremely short in  re la tio n  to  
the deoth o f  the pharynx and no obvious movement o f  the s o ft palate 
vms observed on the production o f /a / .  This, however, does not exclude 
the p o s s ib il ity  o f compensatory la te ra l or pos te rio r pharyngeal wall 
movement, not v is ib le  from th is  examination. The e ffe c ts  of 
velopharyngeal incompetence were also observed in  the production of 
obstruent consonants which were often nasa lly  emitted.
The resu lts  o f the phonological analysis fo r  TJ c le a r ly  i l lu s t r a te  
the co-existence o f a phonetic and phonological d isorder in  th is  
subject. The observation tha t TJ d id  not produce certa in  English 
sounds expected fo r  h is  age, combined w ith  h is  fu n c tio n a lly  
incompetent velopharyngeal mechanism would seem to  Im p lica te  a 
disorder a t the phonetic le ve l. However, T j's  phonetic inventory 
indicated tha t he had the physical a b i l i t y  to  produce several 
consonants which he was unable to  use con tras tive ly . This in a b il i t y  
'.,o signal meaning d ifferences among the phonemes o f English lends 
support to  a diagnosis o f phonological d is a b il i ty ,  as defined in  the 
present study.
When the phonological component o f TJ‘s speech sound produ'-'ion 
disorder is  considered fu rth e r, i t  is  evident th a t th is  subject 
d isplays a mixed p ic tu re  o f both phonological delay and phonological
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deviance. A diagnosis o f phonological delay is  supported by the 
occurrence o f four phonological processes (devoicing o f f in a l 
consonants, d e a ffr ica tio n , la b ia lis a tio n  and c lu s te r reduction) a l l  
o f which nave been reported in  the speech o f normally developing 
ch ild ren . In add ition , tha fa r  reaching e ffe c ts  o f  g lo tta l 
replacement and non -s ib ila n t replacement on the phonological system 
would ind icate phonological deviance.
SUBJECT CS
Of a l l  subjects, CS had the most complete consonant inventory, in 
which a l l  24 English consonants were produced a t least some o f the 
tim e (Table 11, below). A ll manner, place and vo ic ing features were 
present in  CS's consonant inventory. In addition to  the English 
consonants, CS also used non-English consonants, such as pa la ta l 
stops, f r ic a tiv e s  and a ffr ic a te s  and g lo tta l stops.
CS's system o f phonemic contrasts c lo se ly  approximated th a t o f adu lt 
English. Nasal and approxlmant consonants were phonemically 
con trastive  in  both s y lla b le  pos itions. With the exception o f 
a lveo la r fr ic a t iv e s ,  a l l  English phonemes were used c o n tra s tive ly  in  
sy lla b le  in i t ia l  pos ition . In some cases, the phonetic re a lisa tio n  o f 
the ta rg e t sound was a non-English consonant, e.g. [q ]  replaced /J7 
and [eg ] replaced / t j7 .  However, these e rrors may be re fe rred  to  as 
sound subs titu tions  o r  instances o f phonetic d is to r t io n  since the 
s u b s titu tio n  was isomorphic w ith  the ta rg e t sound and did not a lte r  
i t s  meaning value.
Fewer consonants were con trastive  in  s y lla b le  f in a l than in  in i t ia l  
pos ition . In p a rt ic u la r, the voicing con trast o f obstruent sounds was 
lo s t which was described as the phonological process o f devoicing o f 
f in a l consonants. The place contrasts in  sy lla b le  f in a l pos ition  were 
maintained fo r  a l l  s to p /a ffr ic a te  consonants. However, f r ic a tiv e s , 
p a rtic u la ry  a lveo la r f r ic a t iv e s ,  showed loss o f the place, manner and 
voicing contrasts (Table 11), i.e . in te rdenta l and a lveo la r
Table 11: Summary o f  phone tic  in v e n to ry , c o n tra s t iv e  phonemes
and phono log ica l process occurrence fo r  s u b je c t CS
PHONETIC INVENTORY
NASALS m n 9
STOPS/AFFRICATES p b t  d k t j  1I3 c J c ; J j k 9 Z
FRICATIVES f v e t s z j ^ q h
APPROXIMANTS w r  1 j
INVENTORY OF CONTRASTiVE PHONEMES
----------------------- S Y L L A B L E  I N I T I A L  P O S I T I O N -
S U B J E C T  CS
m n
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s j 1 j M
_ l
--------------------------S Y L L A B L E  F I N A L  P O S I T I O N -
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fr ic a tiv e s  were replaced by labiodental or in te rdenta l fr ic a tiv e s  
respective ly. In the previous chapter, the s u b s titu tio n  o f a lveolar 
and in te rdenta l f r ic a tiv e s  was described in  terms o f the phonological 
processes non -s ib ila n t replacement and la b ia lis a tio n , respective ly. 
However in  th is  subject, la b e llin g  these sound sub$:itu tions as 
phonological processes is  questionable. In each case, on ly one 
cognate p a ir  o f contrasts was collapsed; thu5 the specified 
q u a lita t iv e  c r i te r ia  fo r  phonological process occurrence were not 
met. Therefore, even though these e rrors occurred system a tica lly  and 
frequently  in  CS‘s speech, i t  would seem more accurate to  describe 
them as two independent sound subs titu tions  than as phonological 
processes. The only sound changes which met the c r i te r ia  fo r  process 
occurrence were devoicing o f f in a l consonants and c lu s te r reduction.
C5 had a b ila te ra l c le f t  l i p  and palate and a h is to ry  o f chronic 
middle ear in fec tions . Primary pa la ta l rep a ir was conducted a t 18 
months o f age and ve n tila tio n  tubes were Inserted on several 
occasions to  manage the o t i t i s  media. The observation tha t th is  
subject's speech production s k i l ls  were superior to  those o f the 
other subjects in  the present study, was contrary vc the find ings in 
the lite ra tu re  which p red ic t a d ire c t re la tio n sh ip  between seve rity  
o f c le f t  and speech performance and a llude to  possible negative 
e ffec ts  o f  middle ear pathology on speech sound development. Factors 
which may have contributed to  the re la t iv e ly  good speech production 
s k i l ls  in  th is  subject include the status o f h is oral s truc tu ra l 
mechanism and function thereof (the c lin ic a l examination o f the oral 
mechanism revealed no gross functiona l anomalies), h is age (CS was 
the o ldest o f  the subjects), and the fa c t th a t he had received speech 
therapy in te rm it te n t ly  fo r  two years.
In summary, CS appeared to  be in  the process o f consolidating his 
productive phonological system. Those errors o f speech sound 
production which were observed were e ith e r phonetic in  nature or f e l l
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w ith in  upper l im its  o f the normal range fo r  his chronological age. No 
overt evidence emerged which would support a diagnosis o f 
phonological delay or dev ian t " is  subject.
SUBJECT JM
Table 12, below, reveals th a t JM had a severely impaired phonological 
system. His phonetic repe rto ire  was extremely re s tr ic te d  comprising 
on ly 16 consonants, two o f which were non-English phones. Complete 
absence o f a lveolar stops, fr ic a t iv e s  and alveopalatal a ffr ic a te s  was 
noted. However, a l l  nasals and approximants were produced c o rre c tly , 
a t leas t three times in  the samples.
As would be predicted from the reduced phonetic inventory, JM's range 
o f phonemic contrasts was severely re s tr ic te d . In sy lla b le  in i t ia l  
po s ition , the extensive use o f /h /  fo r  obstruents (described as the 
process o f g lo tta l replacement) merged several manner, place and 
voicing contrasts. JM fa ile d  to  d is tingu ish  stops from a ffr ic a te s  or 
fr ic a t iv e s ,  and g lides were not held d is t in c t  from liq u id s . The place 
d is t in c t io n  fo r  la b ia l and labiodental obstruents was maintained, but 
th a t o f obstruents produced more p o s te r io r ly  was weakened to  the 
g lo tta l f r ic a t iv e  /h / .  A p r im it iv e  voicing d is t in c t io n  was observed 
fo r  labiodental and a lveo la r fr ic a t iv e s  in  th a t voiceless targets were 
replaced by /h /  and voiced targets by /w /.
In s y lla b le  fin a l p os ition , the same place d is t in c t io n  was maintained 
fo r  a n te rio r obstruents as occurred in  s y lla b le  in i t ia l  pos ition . 
However, post-a lveo la r obstruents were, in  many cases, deleted 
e n tire ly  or were weakened to  /h / .  No voicing d is t in c t io n  was evident 
in  th is  sy lla b le  pos ition  and is  re flec ted  in the high frequency o f 
the process o f devoicing o f f in a l consonants.'
JM had an incomplete c le f t  o f the hard and s o ft palates which was 
repaired in  a une-stage procedure a t 10 months o f age. A h is to ry  o f 
o t i t i s  media was reported by h is mother, and v e n tila t io n  tubes were 
inserted on two occasions. The examination o f JM's oral mechanism
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Table 12: Summary o f  p hone tic  in v e n to ry , c o n tra s t iv e  phonemes
and p hono log ica l process occurrence f o r  s u b je c t JM
PHONETIC INVENTORY
NASALS ra n g
STOPS/AFFRICATES p b k 2
FRICATIVES f  v 4 <; h
APPROXIMANTS w r  1 j
INVENTORY OF CONTRASTIVE PHONEMES
-------------------------S Y L L A B L E  I N I T I A L  P O S I T I O N —
A D U LT  SUBJECT" JM
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revealed no gross abnormalities. Although the examination was b r ie f  
and observational in nature, no evidence o f gross velopharyngeal 
incompetence was obvious. Sjmmetrical ve lar movement was observed in 
the production o f /a /. The in te rp re ta tio n  o f th is  find ing  must be 
made w ith  caution as precise movements o f the velopharyngeal 
■iiechanism can on ly  be accurately evaluated w ith  the aid o f 
instrum entation designed fo r th a t purpose, v iz . videofluoroscopy 
and/or f ib re o p tic  nasendoscopy. Furthermore, the p o s s ib il ity  o f 
sub tls  neuromotor deficiency in  re la tio n  to  tongue and ve la r 
muscu1* * '. ^  cannot be excluded.
in • fa c t th a t JM's phonetic inventory did not
contan al English consonants seems to  im p lica te  phonetic 
facto rs  as the cause o f  h is poor speech in t e l l i g ib i l i t y .  Detailed 
investiga tion  would be required to  ascertain which aspects o f o ra l 
structu re  and function ing are responsible. Even though the underlying 
cause o f JM's speech d isorder may be phonetic, the extensive and 
systematic use o f  g lo t ta l replacement and de le tion  processes hampered 
his a b i l i t y  to  make the meaning d ifferences among the consonants of 
English.
Therefore i t  is  suggested, in  the l ig h t  o f the find ings presented 
above th a t JM displays a severe phonological d is a b il i ty .  Further 
te s tin g , such as phonemic perception and s t im u la b il ity  te s tin g , would 
be required to  determine the cause o f the phonological 
d isorder as e ith e r phonetically-based, the re s u lt o f phonological 
impairment a t a neuropsycholinguistic leve l or a combination.
SUBJECT BS
In Table 13 above, i t  is  evident th a t considerable phonetic 
v a r ia b i l i t y  characterised th is  subject's production and contributed 
appreciably to  her u n in te l l ig ib i l i t y .  While i t  is  recognised tha t 
tra n sc rip tio n  time doe:- not accurately re f le c t  i n t e l l i g ib i l i t y ,  the 
phonetic tra n sc rip tio n  o f BS's speech samples took the longest o f a ll
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subjects. This was p r im a r ily  due to  the v a r ia b i l i ty  and apparent lack 
o f system a tlc ity  in  the production o f consonants, p a r t ic u la r ly  
obstruents.
BS was capable o f producing 17 English consonants. With the exception 
o f a lveo la r nasals and approximants, tongue t ip  sounds were almost 
completely absent. These consonants were supplemented by the 
production o f a wide range o f compensatory consonants, such as 
uvular, pharyngeal and g lo t ta l stops as well as pa la ta l a rtic u la tio n s . 
The pos te rio r nasal f r ic a t iv e  [& ] and the la te ra l ly  released 
voiceless f r ic a t iv e  [4 ]  made up the remainder o f the non-English 
consonant sounds.
Because o f the extreme v a r ia b i l i ty ,  i t  was d i f f i c u l t  to  estab lish  the 
Inventory o f con trastive  phonemes fo r  BS. The p rin c ip le  which 
determined the presence o f a canonical form fo r  a p a rtic u la r phoneme 
in  a l l  con trastive  analyses, was to se lect th a t subs titu tion  which 
occurred most frequen tly  or cons is ten tly . This p r in c ip le  had lim ite d  
app lica tion  fo r  th is  p a rtic u la r  subject as the phonetic 
m anifestations fo r  the same phoneme were numerous and in  many cases 
occurred w ith  equal frequency. For example in  s y lla b le  in i t ia l  
pos ition  / t /  was replaced by [Z ] seven times, [c ]  5 tim es, [k ]  f iv e  
times and [ t ]  fou r times.
Phonological process analysis fa ile d  to  account fo r  the extreme 
v a r ia b i l i ty  in  production o f stops and fr ic a tiv e s . For example,
BS produced the voiced and voiceless a lveo la r and alveopalatal 
fr ic a tiv e s  as [c ,  a , 4 and J ]  in  an equal number o f cases fo r  these 
ta rge t phonemes, re su ltin g  in  confusion about the status o f the 
canonical form. Because the phonemic contrasts between these four 
independent phonemes were lo s t ,  the e rro r could be defined as 
phonological, a t leas t on a prod c tive  leve l. The Id e n tif ic a tio n  o f a 
s ing le pattern in  these e rro r forms was ambiguous. Examination ov the 
errors revealed th a t the d is t in c t iv e  features [+continuant]
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Table 13: Summary o f  p hone tic  in v e n to ry , c o n tra s t iv e  phonemes
and phono log ica l processes fo r  s u b je c t BS
PHONETIC INVENTORY
NASALS m n g
STOPS/AFFRICATES p b t d j c c g k g q G ^ i l
FRICATIVES f  v 6 U  9 h
APPROXIMANTS w r  1 j
INVENTORY OF CONTRASTIVE PHONEMES
----------------------- S Y L L A B L E  I N I T I A L  P O S I T I O N -
S U B J E C T  BS
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[♦ s tr id e n t]  were maintained, but tha t the voicing and place features 
were lo s t. When the loss o f the place contrast was considered, the 
fo llow ing  options were possible: e ith e r the operative phonological 
process was p a la ta lisa tio n  - th is  would take account o f the 
production o f /  but would not explain the other e rro rs ; or the 
operative process was backing - th is  would explain the e rrors / ? , J ,  
and perhaps^/ but would not account fo r  the production o f the 
la te ra l a lveo la r f r ic a t iv e  /& /. For convenience, i t  was decided to 
use both processes which described each e rro r form, so th a t /$ /  fo r  
/s , z , J  andj  /  would be '•egarded as re f le c tin g  p a la ta lis a tio n , and 
/£ /  was described as la te ra lis a tio n , and so on. However, th is  
so lution was unsatis facto ry  as i t  did not capture the underlying 
pattern in  the production o f the e rro r form.
The contrastive analysis fo r  BS revealed extreme v a r ia b iV ty  o f the 
type described above, p a r t ic u la r ly  w ith  regard to  post-a lveolar 
obstruents (Table 13). V a r ia b il ity  appeared to  occur more frequently  
in  s y lla b le  in i t ia l  than in  s y lla b le  f in a l positions. According to 
Grunwell (1981) v a r ia b i l i ty  o f th is  nature may suggest phonological 
deviance as few phonetica lly  d if fe re n t segments have been s ta b ilise d  
as contrastive phonemes. In sp ite  o f the v a r ia b i l i ty ,  however, 
rudimentary place, manner and voicing d is tin c tio n s  are observed (the 
la t te r  in  s y lla b le  in i t ia l  pos ition  only). Thus, la b ia l and 
labiodental obstruents were held d is t in c t  from post-a lveo la r 
obstruents, continuants were held d is t in c t  from non-continuants and 
voiced were d is t in c t  from voiceless obstruents. The loss o f contrast 
between a lveo la r and ve lar stops was described in  terms o f the 
phonological process o f va lo risa tio n , uncommon in  normal phonological 
development.
BS had an incomplete c le f t  o f the hard and s o ft palates, which was 
s u rg ic a lly  repaired in  a two stage procedure. The s o ft palate was 
repaired a t 13 months and the hard palate a t 36 months. The 
examination o f the oral mechanism indicated an absence o f  movement o f
the s o ft palate on the production o f /a /. Nasal emission p a r t ic u la r ly  
on voiceless obstruents provided fu rth e r evidence fo r  velopharyngeal 
incompetence. BS suffered from numerous episodes o f o t i t i s  media 
which were managed conservatively due to  a concomitant medical 
condition which was reported to  be associated w ith  anaesthetic ris k . 
While on ly speculative, i t  was possible th a t the re la t iv e ly  la te  
surgical repa ir o f the pala te, the presence o f frequent middle ear 
disease and episodes o f f lu c tu a tin g  hearing loss may have contributed 
to  the degree o f impairment in  speech sound production.
Thus, BS illu s tra te s  the co-existence o f phonetic and phonological 
deviance in  a s ingle ch ild . Although ce rta in  s im p lif ic a tio n  
processes were in d ica tive  o f phonological delay, her extreme 
v a r ia b i l i t y  in  speech sound production and apparently unstable system 
o f contrasts provide evidence fo r  phonological deviance.
SUBJECT ChS
ChS’s phonetic inventory comprised 20 oi the 24 English segments.
Voiced a lveo lu r stops, fr ic a ti '-e s  and a f fr ic a te r  ware absent as was 
the voiceless a ffr ic a te  / t j7 .  In add ition  to  the English consonants,
ChS displayed a wide range o f non-English consonants, such as pa lata l 
a r t ic u la t io n s , g lo tta l stops and p o s te rio r nasa1 fr ic a tiv e s  (Table 14).
I t  is  In te res ting  to note tha t despite the wide range o f English 
consonants in  her phonetic Inventory, these were not used 
co n tra s tiv ijly  in  a ll cases (Table 14). Instead a tendency fo r  non- 
English phonetic re a lisa tio n  o f ta rge t English phonemes was observed. 
ChS showed a discrepancy between the number and nature o f contrastive 
phonemes occurring in  s y lla b le  I n i t ia l  and s y lla b le  f in a l positions 
For example, the contrasts between a lveo la r stops and alveopalatal 
a ffr ic a te s  evident in  sy lla b le  in t la l  pos ition  were absent in 
s y lla b le  f in a l position. The same was true fo r  the obstruent voicing 
d is tin c tio n s  in  the two s y lla b le  pos itions. Thus, ChS's system o f 
contrasts in  s y lla b le  in i t i a l  .position was more sophisticated or
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Table 14: Summary o f  phone tic  in v e n to ry , c o n tra s tiv e  phonemes
and p h ono log ica l processes fo r  s u c je c t CbS
PHONETIC INVENTORY
NASALS m u g
STOPS/AFFRICATES p b t  c }  09 f t  k g Z
FRICATIVES f  v e g  s j 3  9 h a
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INVENTORY OF CONTRASTIVE PHONEMES
----------------------- S Y L L A B L E  I N I T I A L  P O S I T I O N -
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a d u lt - l ik e  than tha t in  sy lla b le  f in a l pos ition .
I t  is  in te re s tin g  to  note th a t in  s y lla b le  in i t i a l  p o s itio n , ChS was 
able to estab lish  meaningful contrasts fo r  stops and a ffr ic a te s  even 
though th e ir  phonetic re a lisa tio n  was not always accurate in  terras o f 
the ta rget utterance. For example, / t /  was rea lised as [ t ]  or [c ] ,
/ d /  as [ } ]  o r  [ 2 ] ,  I t  /  as [c c j  and / d j /  as [ f j j .  This i l lu s t r a te s  
the inappropriateness o f assigning the process o f p a la ta liz a tio n  to  
the e rrors o f  a r t ic u la t io n  in  which a lveolar stops, f r ic a t iv e s  and 
alveopalatal a ffr ic a te s  were replaced by pa la ta l consonants. Instead, 
the substitu tions used by ChS in  th is  context are evidence o f a 
phonetic d isorder as they were isomorphic w ith  the ta rg e t sound.
In s y lla b le  f in a l p o s ition , however, the descrip tion  o f replacement 
o f  pa la ta l fo r  a lveo la r and alveopalatal f r ic a tiv e s  is  appropriate 
because o f the reduction in  phonemic contrast between these classes 
o f  sounds.
The phonological process which accounted fo r  the m a jo rity  o f the 
reduction o f s y lla b le  f in a l contrasts was th a t o f devoicing o f f in a l 
consonants, ih is  was observed in  81% o f possible occurrences o f the 
process. Since th is  process a ffec ts  a large number o f po ten tia l 
contrasts, i t s  consequences were fa r  reaching. Other phonological 
processes which contributed to  the reduction o f the system of 
phonemic contrasts especia lly  those in  s y lla b le  f in a l pos ition  
included la b ia lis a tio n , d e a ffr ica tio n , g lo tta l replacement and 
g lid in g  o f  liq u id s . These affected on ly a small number o f contrasts 
(on average two per process), hence minimal influence on the 
phonological system as a whole was observed.
The presence o f a small a n te rio r oronasa! f is tu la  and the orthodontic 
appliance f i t t e d  fo r  the expansion o f malaligned dental arches were 
the two outstanding features o f the oral structu re  which may have 
accounted in  pa rt fo r  the a rt ic u la tio n  disorder. The e ffec ts  o f an 
oronasal f is tu la  on speech production have received lim ite d  a tten tion
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in  the lite ra tu re .  Cosman and Falk (1980) noted th a t ch ild ren  w ith  
residual c le f ts  o f the hard palate fo llow ing  prim ary palata l repa ir 
tended to  use the correct manner o f a r t ic u la t io n , but to  s h i f t  th e ir  
production to  a pos te rio r placement. The presence o f frequent pa la ta l 
productions in  th is  subject supports th is  find ing .
The speech sound production data fo r  ChS provides a fu r th e r example 
o f C (-sx isT .ing  phonetic and phonological erro rs . While phonetic 
e rrors were more common in  s y lla b le  i . n t ia l  p os ition , i t  appeared 
th a t ChS was unable to  make w  '. f ie  n'j^h.-r o f phonological contrasts 
in  s y lla b le  f in a l pos ition . The fa c t th a t ChS's phonetic inventory 
comprised correct production o f several English consonants (such as 
[s , J" and j ] )  which were not used c o n tra s tive ly  may be suggestive - r  
progressive v a r ia b i l i ty  (Grunwel1, 1981) common in normally 
developing ch ildren.
SUBJECT LC
19 English segments comprised LC‘s phonetic inventory (Table 15). A ll 
stops, nasals and approximants were represented. Noteworthy is  the 
general absence o f s ib ila n t  phones; on ly / J /  was present. A ffr ica te s  
were never produced in  any form. Two non-English consonants were 
observed, namely g lo t ta l stops and the uvular stop [q,]. G lo tta l stops 
occurred e ith e r as a single a r t ic u la t io n  or coarticu la ted  w ith  an 
- ’•a? consonant.
LC's system o f phonen.ic cc i t ra s t :  in  both sy lla b le  positions is  
suggestive o f  severe phonological devimce. In sy lla b le  in i t ia l  
pos ition , w ith  the exception o f the voiceless dental f r ic a t iv e s ,  a ll 
obstruents were replaced e ith e r by s ing le  g lo t ta l stops or g lo tta l 
stops coarticu la ted  w ith  an oral consonant. This loss o f con trast was 
described as the phonological process o f g lo tta l replacement. 
However, w ith in  th is  aberrant pattern a crude, binary place 
d is t in c t io n  was apparent. Labial and labiodental phones were made 
d is t in c t  from a lveolar and post-a lveo la r phones in  tha t [2 ]
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Table 15: Summary o f  phone tic  in v e n to ry , phonemic c o n tra s ts
and phono log ica l processes f o r  s u b je c t LC
PHONETIC INVENTORY
NASALS m n g
STOPS/AFFRICATES p b t  d k g q,2(2+C)
FRICATIVES f  v 6 ^  J  h
APPfiOXJMANTS w r  1 j
INVENTORY OF CONTRASTIVE PHONEMES
----------------------- S Y L L A B L E  I N I T I A L  P O S I T I O N -
S U B J E C T  LC
m
P j b tj d3 I k ! 9 |
l i j v J H
w \ IBs
2n 5
a t
---------------------------S Y L L A B L E  F I N A L  P O S I T I O N -
ADULT S UBJ E CT  LC
m 9
pj b d tf I * ;<Jg
Mi S z J l 3
1
PHONOLOGICAL PROCESSES
GLOTTAL REPLACEMENT 78
CLUSTER REDUCTION 51
DEVOICING OF FINAL CONSONANTS 41
GLIDING OF LIQUIDS 20
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coarticu la ted  w ith  a la b ia l consonant replaced a n te rio r phones and 
[1 ]  coarticu la ted  w ith  an a lveo la r consonant replaced phones produced 
a t the a lveo la r ridge or p o s te rio rly . Furthermore, the rudiments o f a 
voicing d is t in c t io n  were apparent in  sy lla b le  in i t ia l  la b ia l and 
dental phones; voiced phones were ind icated by the co a rticu la tio n  o f 
g lo tta l and nasal consonants and voiceless phones were indicated by 
the c o a rticu la tio n  o f  g lo t ta l and voiceless la b ia l obstruents.
Fewer and d if fe re n t phonemic contrasts were observed in  sy llab le  
fin a l pos ition  than in  sy lla b le  in i t i a l  pos ition . While g lo t ta l co- 
a r t ic u la t io n  was frequently  observed in  s y lla b le  in i t i a l  pos ition , 
the g lo tta l stop was produced as a s ing le  a r t ic u la tio n  in  sy llab le  
fin a l pos ition . In add ition , in s y lla b le  f in a l p o s ition , g lo tta l 
stops on ly replaced stop consonants, whereas in  s y lla b le  in i t ia l  
pos ition , g lo tta ls  replaced a l l  obstruents. Thus i t  appeared tha t LC 
was able to  signal a [±  continuant] d is t in c tio n  in  s y lla b le  f in a l 
position which was absent in  sy lla b le  i n i f  ' pos ition .
The collapse o f the major sound classes in  th is  subject was accounted 
fo r  by the presence o f g lo tta l replacement and devoidng o f f in a l 
consonants. The high frequency o f occurrence o f these processes 
resulted in  several homonymous forms and rendered LC's speech 
u n in te ll ig ib le .
LC had a small a n te rio r oronasal f is tu la  which was d e lib e ra te ly  le f t  
by the surgeon to  fa c i l i ta te  growth o f the pa la ta l shelves.
Subjective examination o f the oral mechanism revealed a short so ft 
palate in  re la tio n  to  the depth o f the pharynx. This was confirmed by 
la te ra l and submento-vertical videofluoroscopic studies which were 
subsequently ava ilao le  to the w r ite r . According to  the ra d io lo g is t's  
report, the la te ra l view revealed marginal approximation o f  the so ft 
palate against the pos te rio r pharyngeal w all and the submento- 
v e rtic a l view indicated considerable excursion-of the la te ra l 
pharyngeal walls.
f o r
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Although i t  is  possible th a t deviant oral structu re  and function  was, 
a t le a s t in  pa rt, responsible fo r  LC’s disordered speech sound 
production, th is  had the e ffe c t o f reducing LC's a b i l i t y  to  signal 
the contrasts between tne manner and place d is tin c tio n s  o f English. 
Reduction in  phonemic contrasts as was displayed by th is  subject 
seems suggestive o f  phonological deviance.
SUBJECT SS
Together w ith  subject CS, SS displayed the m ildest e rrors o f speech 
production, many o f which could be considered w ith in  normal l im its  
fo r  her age. A ll but three English consonants ( [ t f ] .  [3 ]  and [x ]  were 
contained in  SS's phonetic inventory. The only occurring non-English 
consonant was [2 ]  (Table 16).
A ll stop consonants were contrastive in  both s y lla b le  pos itions, 
however, a ffr ic a te s  were most o ften replaced by a lveolar stops in 
s y lla b le  in i t i a l  pos ition . A ll f r ic a t iv e s  were replaced by la b ia l or 
in te rdenta l fr ic a t iv e s ,  and no s ib ila n t/n o n -s ib ila n t contrast was 
noted. The l iq u id  / r /  in  s y lla b le  in i t ia l  pos ition  was non-contrastive 
and was described in  terms o f the process o f l iq u id  s im p lifca tio n .
The find ings o f the examination o f SS’s oral structu re  and function 
were genera lly unremarkable. In summary, the overa ll resu lts  o f the 
phonological analyses in  th is  subject re fle c te d  patterns usua lly  
associated w ith  normally developing ch ildren ra ther than w ith  
deviations associated w ith  organic pathology.
iTable 16: Summary o f phonetic inventory, contrastive phonemes 
and phonological processes fo r  subject SS
PHONETIC INVENTORY
NASALS m n ij
STOPS/AFFRICATES p b t d d j k g 2  
FRICATIVES f v e f t s z j "
APPROXIMANTS' w 1 j
INVENTORY OF CONTRASTIVE PHONEMES
----------------------- S Y L L A B L E  I N I T I A L  P O S I T I O N ---------------------
m n
P | b t d •f
s « J H
. 1 .1
---------------------------S Y L L A B L E  F I N A L  P O S I T I O N -
ADULT S U B J E C T  SS
p [  b
m n
p j  b
ft)
k
e
f l
e %
V
PHONOLOGICAL PROCESSES
NON-SIBILANT REPLACEMENT 65
LABIALISATION 47
GLIDING OF LIQUIDS 40
DEVOICING OF FINAL CONSONANTS 31
CLUSTER REDUCTION 26
page 178
Table 17: Summary o f  phone tic  in v e n to ry , c o n tra s tiv e
phonemes and phono log ica l processes fo r  s u b je c t GH
phoneticT nventory
NASALS in n g
STOPS/AFFRICATES P b t  d c. y  c$ r i  k g Q 2
FRICATIVES f  v 9 Q j  h
APPROXIMANTS w 1 j
INVENTORY OF CONTRASTIVE PHONEMES
----------------------- S Y L L A B L E  I N I T I A L  P O S I T I O N -
SU B J E C T  GH
---------------------------S Y L L A B L E  F I N A L  P O S I T I O N -
ADULT S UBJ ECT, GH
m n i>cro
P t I d 9
f | v
5 «?1
1
PHONOLOGICAL PROCESSES
GLIDING OF LIQUIDS 83
PALATALISATION 80
DEVOICING OF FINAL CONSONANTS 69
OEAFFRICATION 63
•CLUSTER REDUCTION 27
LABIALISATION 27
IB!-
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The phonetic inventory fo r  SH presented in Table 17 above, indicates 
minimal reduction in  the number o f English segments present.
GH's English consonant phonetic re p e rto ire  was c le a r ly  supplemented 
by the use o f non-English pala ta l a r tic u la tio n s  in  a l l  obstruent 
manner classes.
in  sp ite  o f  GH's physical a b i l i t y  to  produce the above consonants 
co rre c tly , only selected consonants were used contrastive ly .
In s y lla b le  in i t i a l  pos ition , GH contrasted a l l  stops and a ffr ic a te s ; 
a lveo la r and alveopalatal fr ic a t iv e s ,  however, were non-contrastive 
and were replaced by pa la ta l phones. This was accounted fo r  by the 
phonological process o f p a la ta lisa tio n . Glides and liq u id s  were not 
always con trastive . A s im ila r  inventory o f contrasts was evident in 
sy llab le  f in a l p o s ition , although in  th is  p os ition , a ffr ic a te s  and 
a lveo la r and alveopalatal fr ic a tiv e s  were non-contrastive. In 
s y lla b le  f in a l p o s ition , GH fa ile d  to  d istingu ish  voiced from 
voiceless obstruents, the re s u lt o f devoicing o f f in a l consonants.
The find ings o f the examination o f the oral structu re  were compatible 
w ith  velopharyngeal incompetence. GH had a short s o ft palate which 
moved only m arg ina lly  on the production o f /a /. Audible nasal escape 
was a frequent concomitant o f obstruent production and vowels were 
nasalised. While the con tribu tion  o f impaired oral s tructure and 
function in  p re c ip ita tin g  poor speech sound production cannot be 
denied, the ro le  o f hab it strength and learning factors cannot be 
ignored. GH underwent surgery fo r  hard palate rep a ir a t three years 
four months, the la te s t o f a l l  the subjects in  the present study.
Analysis o f the sp?'- ■ ] reduction data fo r  GH seemed to  suggest
a.combination o f - a b i l i t y  and elements o f  phonological
delay and phonologic ance. As w ith  several o f the other
subjects described in  th is  chapter, i t  is  possible tha t deviant oral 
s tructure and function resulted in  impaired a b i l i t y  to  signal meaning ' 
d ifferences In English.
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SUMMARY QFINDIVIDUAL PHONOLOGICAL. ANALYSES
The find ings o f the ind iv idua l phonological analyses presented in 
th is  chapter revealed heterogeneous performance w ith  regard to 
phonological patterning. Certain subjects (CS and S3) showed 
phonological ;idtterns typ ica l o f those in  ch ild ren  w ith  normally 
developing phonology. Other subjects demonstrated delayed and/or 
deviant phonological development in  terms o f the phonological 
processes used to  s im p lify  the adu lt ta rge t phonemes. In several 
subjects, phonetic and phonological e rrors co-existed, an expected 
find ing  given the organic component underlying th e ir  disordered 
speech production.
A ll subjects showed a reduction in  th e ir  a b i l i t y  to  signal certa in  
phonemic contrasts o f English. Those most frequently  affected were 
the phonological contrasts a ffe c tin g  obstruent consonants. In certa in  
cases, oral s truc tu ra l impairment seemed responsible fo r  reduced 
systems o f phonemic contrasts a t the leve l o f speech output; in  other 
cases, i t  appeared tha t a combination o f learning and structu ra l 
fa c to rs  contributed to  the speech sound production disorder.
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CHAPTER 8 
GENERAL DISCUSSION
The present study was concerned w ith  the descrip tion o f speech sound 
production e rrors o f e ight four year o ld  children w ith  repaired c le f t  
palate in  terms o f phonological processes. When the re su lts  were 
presented, the nature o f the phonological processes id e n tif ie d  and 
th e ir  percentage frequency o f occurrence were described; both group 
trends and in te r-su b je c t use o f phonological processes were 
considered. In add ition , an attempt was made to re la te  the find ings 
o f the phonological process analysis fo r  ind iv idua l subjects to  th e ir  
phonetic inven+or- terns o f  phonemic contrasts, and relevant
case h is to ry  in . . on.
This chapter serves to  in te rp re t the find ings o f the study drawing on 
previous lite ra tu re  In the f ie ld s  o f c lin ic a l phonology and c le f t  
palate research. S p e c ifica lly , the major find ings are summarised in 
terms o f the aim o f the present study and the issue o f whether or not 
the subjects demonstrate phonological d is a b il i ty  is  discussed. The 
ro le  o f  th e ir  s tru c tu ra l impairment and phonetic ca p a b ilit ie s  in  
re la tio n  to  phonological d is a b il i ty ,  is  examined. This chapter also 
explores the possible ft ; : to rs  which accounted fo r  the heterogeneity 
o f the find ings and d1:-:.usses the lim ita t io n s  w ith  regard to  th e ir  
g e n e ra lisa b ility . The a p p lic a b il ity  o f phonological process analysis 
to  the descrip tion of >'[ i o r ; o f speech sound production is  discussed.
I .  SUMMARY Of THE MAJ-'K ; iiiDlNSS OF THE PRESENT STVDY 
Nineteen phonologica' • . ..asses were id e n tif ie d  in  connected speech 
samples o f the e ight subiects under study. While eleven o f these met 
the c r i te r ia  fo r  process occurrence, an add itiona l e igh t processes 
wore observed which fa ile d  to meet the specified c r i te r ia .  The 
processes which were observed f e l l  In to  the categories o f 
s u b s titu tio n  processes (8), s y lla b le  structu re  processes (2) and
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ass im ila tion  processes (1). . l i th in  the category o f subs titu tion  
processes, those a ffe c tin g  the phonemic contrasts o f obstruents were 
more common than those which affected nasals or approximants.
I t  is  important to  note tha t several phonological processes observed 
in  the present subjects have been reported in  the speech o f normally 
developing ch ild ren , other processes used by the subjects have been 
reported in  ch ildren w ith  deviant phonology and s t i l l  other processes 
seemed to  be unique to  the subjects under study. In add ition , certa in  
processes used by normally developing ch ild ren  (described in  Chapter 
3) were not observed in  the speech o f  the subjects o f th is  study, 
e.g. stopping, f ro n t in g .
The average percentage o f phonological process occurrence, fo r  the 
subjects as a group, was low. For example, no process occurred in 
more than 5456 o f po ten tia l occurrences (Table 8, p. 11 ). However, 
when the percentage o f occurrence o f processes was examined fo r  
ind iv idua l subjects, i t  was evident tha t some subjects employed 
c e rta in  processes in  more than 70% o f occurrences. This find ing  is  
suggestive o f in te r -  and in tra -su b je c t v a r ia b i l i t y  w ith  regard to 
the use o f processes.
As expected, a l l  subjects gave evidence o f reduced phonetic 
inventories o f English consonants. While the fu l l  quota o f nasal and 
approximant consonants were usually present, obstruents, p a r t ic u la r ly  
s ib ila n ts , were frequently  absent. Non-English consonants.were used 
by a l l  subjects, although the nature and extent to which these 
occurred varied among the subjects. The absence o f ce rta in  consonants 
o f English and the presence o f non-English consonants may im plicate 
impaired oral s truc tu re , an issue which receives fu rth e r a tten tion  
in  a la te r  section o f th is  chapter.
A fu r th e r im portant find ing  a ris ing  out o f the present study was the 
observation o f heterogeneous performance w ith  regard to  phonological
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patterning. The resu lts  o f the phonological process analysis as well 
as the phonetic inventories and systems o f phonemic contrasts 
revealed th a t no two subjects behaved a like , thus underlin ing the 
fa c t tha t i t  was very d i f f i c u l t  to  e x trac t group trends.
The se ve rity  o f the speech sound production patterns also varied 
among the subjects, Scne subjects (SS and CS) displayed phonological 
patterns which c lose ly  resembled those o f norm ally developing 
ch ildren. Other subjects (ChS, TO, BS, JM, LC and GH) used numerous 
compensatory a r tic u la tio n s  (e.g. g lo tta l stops and fr ic a tiv e s , 
pharyngeal stops and pa la ta l consonants}, which seemed to  stem from 
impaired oral s tructure and function. In these subjects, the 
compensatory a r tic u la tio n s  served to  reduce the phonemic contrasts o f 
English and resulted in  deviant phonological patterns.
The central question a ris ing  out o f the resu lts  summarised above is : 
Do the subjects o f the present study demonstrate phonological 
d is a b il i ty ,  and i f  so, what is  the nature o f the disorder? The answer 
to  th is  question hinges on two im portant fac to rs : the d e fin it io n  o f 
phonological d is a b il i ty  and on the re la tionsh ip  between phonetic and 
phonological aspects o f speech sound production. These facto rs  are 
addressed in  depth in  the fo llow ing  sections.
I I .  JUSTIFICATION FOR DESCRIBING CERTAIN ERRORS OF SPEECH SOUND 
PRODUCTION AS PHONOLOGICAL ERRORS 
I t  is  pertinen t a t th is  po in t to re turn to  the continuing 
controversies which e x is t regarding the d is t in c t io n  between phonetic 
(a r tic u la to ry )  and phonological disorders. This d is t in c tio n  depends 
la rg e ly  on the conceptualisation or theore tica l standpoint o f  the 
proponent. As was discussed in  Chapter 3, certa in  researchers 
(Hodson, 1980; Shriberg and Kwiatkowski, 1982a) have tended to  use 
the term "phonological disorders" in  the generic sense. According to 
these researchers, phonological disorders include speech sound 
production deviations a t a l l  leve ls  o f the speech production process;
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ranging from the leve l o f underlying representation through phonetic 
production, regardless o f e tio logy.
Other researchers (Grunwell, 1981; Shelton and McReynolds, 1979) 
p refer to  estab lish the d is t in c tio n  between a r t ic u la tio n  and 
phonological d isorders, using the e tio lo g y  o f the speech sound 
production d isorder to  make th e ir  d is tin c tio n . As mentioned 
previously, these researchers define phonological d is a b il i t y  as the 
disorganisation o f the sound patterns o f the language in  the absence 
o f overt s truc tu ra l or neurological impairment o f the speech or 
hearing mechanisms (Grunwell, 1981; Ingram, 1976; Schwartz, 1983; 
Shelton and McReynolds, 1979). According to th is  d e fin it io n , 
phonological d is a b il i ty ,  has i t s  e tio lo g y  in  the speaker's inadequate 
mental representation o f words. In con trast, a phonetic d is a b il i ty  
is  considered by th is  group o f researchers as deviant speech sound 
production which re su lts  d ire c t ly  from impairment o f the oral 
mechanism, i.e . e rrors in  the implementation o f adequate phonological 
knowledge a t the physical phonetic level (Hewlett, 1985).
Although understanding the e tio logy  o f speech sound production 
disorders provides a useful foundation on which to formulate 
appropriate diagnostic and evaluation procedures, i t  is  seldom 
possible to  delineate the precise cause o f the problem. The 
p ra c tit io n e r is  u lt im a te ly  concerned w ith  the presenting problem and 
the most e f f ic ie n t  and e ffe c tive  treatment o f the disorder.
McWilliams e t a l. (1984) s ta te  tha t " fo rtu n a te ly  i t  is  not necessary, 
even i f  desirab le , to  know the unknowable 'precise cause' in  order 
to  plan and execute e f f ic ie n t  treatment" (p. 250).
The th ru s t o f the present study has been directed towards a 
descrip tion o f the speech sound p ro duc tion  disorders. Although the 
con tribu tion  o f e tio lo g ic a l facto rs  has not been ignored, the 
emphasis throughout has been on a descrip tion o f the errors tha t 
e x is t, ra ther than th e ir  e tio logy. Thus, the stress has been la id  on
fc-v
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the phonemic contrasts tha t are or are not made, ra ther than the 
reasons fo r  th e ir  presence or absence.
In view o f the fa c t th a t the focus o f th is  study lie s  in  the 
symptomatology o f speech sound production, i t  is  suggested tha t 
add itiona l d e fin itio n s  are required which d is tingu ish  a phonetic from 
a phonological e rro r a t the leve l o f speech output. As defined in 
Chapter 4, a phonological e rro r re fe rs  to  a reduction in  the 
con trastive  value o f two or more p o te n tia lly  contrastive sounds in  
adu lt English, and a phonetic e rro r was defined as an e rro r o f speech 
sound production which did not a ffe c t the contrastive value o f the 
phonemes o f English. The la t te r  included d is to rtio n s  isomorphic w ith  
the ta rget sound.
The re su lts  o f the phonological process analysis fo r  the group and 
fo r  ind iv idua ls  revealed th a t the present subjects demonstrated, in  
add ition  to  phonetic e rro rs , errors which may be described as 
phonological, in  terms o f the d e fin itio n s  provided above. I t  is 
in te re s tin g  to  note tha t the fo llow ing  features which characterise 
some o f the e rrors o f the present subjects have also been observed in 
the speech o f phonologically disordered children (delayed and 
deviant) who do not have an organic component to  th e ir  d isorder 
(Compton, 1976; C rys ta l, 1981; Dunn and Davis, 1983; Grunwell, 1981; 
Ingram, 1976; Leonard e t a l. ,  1980; Schwartz e t a l. ,  1980).
A. Lim ited range o f consonants
The subjects o f th is  study showed re s tr ic te d  phonetic inventories. 
Consonants invo lv ing the a lveo la r and alveopalatal places o f 
a r t ic u la tio n  (p a r t ic u la r ly  stops, a ffr ic a te s  and fr ic a tiv e s )  were 
conspicuously absent. The subjects used a wide range o f non-English 
consonants, which were produced in  the pos te rio r region o f the oral 
ca v ity , e.g. g lo tta l and pharyngeal stops and palata l stops and 
fr ic a tiv e s . Because s t im u la b il ity  fo r  ta rg e t sounds was not assessed, 
i t  is  not possible to  >,tte d e f in it iv e ly  whether or not the subjects
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were capable o f correct production o f the ta rge t sounds on 
s tim u la tion . As s t im u la b ll ity  tes ting  would have provided important 
and immediate in form ation regarding the phonetic component o f the 
speech disorder, i t  is  f e l t  th a t omission o f  th is  testing  
constitu tes a l im ita t io n  in  th is  regard, and tha t fu tu re  studies 
should take th is  aspect o f assessment in to  account.
The reduced phonetic inventories observed in  several subjects may 
lend support to phonetic e rrors o f speech sound production. However, 
i t  is  in te re s tin g  to  note tha t non -c le ft palate phonologically 
disordered ch ildren also show reduced consonant inventories (C rysta l, 
1981; Stoel-Gammon and Dunn, 1985). The d ifference between these 
ch ild ren  and the present subjects l ie s  in  the fa c t tha t 
phonologically impaired ch ildren are capable o f correct production o f 
ta rge t sounds a t leas t in  is o la tio n , on s tim u la tion . Irrespective  o f 
whether the underlying d isorder in  the present subjects is  the re s u lt 
o f s tru c tu ra l/p h ys io lo g ica l or l in g u is t ic  fa c to rs , the re s tr ic te d  
range o f English consonants had the e ffe c t o f l im it in g  the number o f 
acceptable phones the subjects had a t th e ir  disposal to  make the 
required phonemic contrusts o f English.
8. Restricted use o f phonemic contrasts 
Evidence fo r  the conclusion tha t the present subjects show 
phonological errors is  derived from both the phonological process and 
contrastive analyses. Despite wide ind iv idua l va ria tio n , analysis 
revealed tha t most subjects were impaired in  th e ir  a b i l i t y  to  signal 
the meaning d ifferences between d is t in c t  ta rg e t phonemes.
Since reduction o f phonemic contrasts is  evidence fo r  phonological 
d is a b il i ty ,  i t  may be enlightening to  compare the systems o f 
contrasts found in .th e  present subjects w ith  Grunwell's P ro file  o f 
Phonological Development (1981) which summarises the development o f 
phonemic contrasts in  normal ch ildren. (See Chapter 2 fo r  the 
portion  o f th is  p ro f ile  relevant to  the age o f the present subjects).
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When the phonemic contrasts demonstrated by the present subjects are 
examined in  re la tio n  to  those o f normally, developing ch ild ren , 
degrees o f phonological delay and phonological deviarce are observed. 
By age 4,6 years, normally developing ch ildren should have acquired 
the f u l l  complement o f contrastive phonemes (Grunwell, 1982). Only 
two o f the present subjects (CS and SS) achieved Stage VI (equivalent 
to  3 ,6 .- 4,6 years) on th is  p ro f ile ,  showing th a t they were s l ig h t ly  
delayed phonologically. The other s ix  subjects showed a mixed p icture 
o f delayed and deviant systems o f contrastive phonemes. These 
subjects displayed variab le  production o f the ta rg e t sounds which led 
to  unstable phonemic contrasts a t the output le ve l. Furthermore, 
these s ix  subjects showed d iffe re n t sets o f  contrasts a t d if fe re n t 
places in  the phonological s tructu re , i.e . more phonemic contrasts 
were rea lised in  s y lla b le  i i i i t i ;  • ^ s y lla b le  f in a l pos ition , 
thus rendering the systems o f co ;ymmetrical.
In some cases, the merged contrast was expressed by means o f a 
recognised English phoneme. For example, as a re s u lt o f  the process 
o f l iq u id  s im p lif ic a tio n , liq u id s  were replaced by the English 
g lides /w / or / j / - ,  as a re s u lt o f non -s ib ila n t replacement, s ib ila n t 
consonants were replaced by the non -s ib ila n t consonants /8 /  or /•S/.
In other cases, however, non-English consonants were used. Even 
though these may be regarded as d is to rtio n s  o f English consonants, 
th e ir  e ffe c t was to reduce the contrastive values o f a class o f 
sounds. For example, the process o f p a la ta lis a tio n  resulted in  the 
replacement o f pa la ta l fr ic a tiv e s  / ; ,  j /  fo r  the a lveo la r and 
alveopalatal f r ic a tiv e s  /s ,  z, j"  , a n d ^ /. Therefore, "shower" and 
"sour" were produced as [ 9Suwa], thus merging the contrasts between 
a lveolar and alveopalatal place o f a r t ic u la tio n . S im ila r ly , in 
g lo tta l replacement, g lo t ta l stops (which McWilliams e t a l ., 1984 
consider to  be d is to rtio n s  o f stops) were substitu ted fo r  a ll 
obstruent sounds, so tha t "cha ir", "bear", "tea r", "care" and "share" 
were a l l  produced as [2e].
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The presence o f homonymous forms re su ltin g  from the app lica tion  o f 
phonological processes lends'support to  the proposal th a t come o f the 
errors observed in  the present subjects could be described as 
phonological errors. In add ition , certa in  subjects showed patterns o f 
phonological delay and others gave evidence o f  phonological deviance 
w ith  regard to  the nature f  phonemic contrasts they were able to
C. Persistent use o f phonological processes beyond the expected 
stage in normal phonological development 
The age a t which phonological processes are suppressed in  normal 
phonological development has not yet received unequivocal support. In 
Table 18 below, the phonological processes observed in  the speech 
samplfis o f the present subjects are categorised in  terms o f normal 
phonological development, phonological delay and phonological 
deviance. This tab le was constructed by the w r ite r  on the basis o f 
pre lim ina ry  normative data presented in  the c lin ic a l phonology 
lite ra tu re  (Grunwell, 1982; Hodson and Paden, 1981; Ingram,
1981; Khan e t a !., 1983; Shriberg and Kwiatkowski, 1980; Stoel-Gammon 
and Dunn, 1985).
Table 18: Categorisation o f the phonological processes
observed in  the present subjects in  terms o f normel 
phonological development, phonological delay and 
phonological deviance
NORMAL PHONOLOGICAL 
DEVELOPMENT
PHONOLOGICAL DELAY PHONOLOGICAL
DEVIANCE
Liquid S im p lifica tio n
D eaffrica tion  
Lab ia lisa tion
Devoicing o f f in a l 
consonants
C luster reduction •
Final consonant 
f i j le t io r
A ss im ila tion  processes
N on-sib ilant
replacement
P a la ta lisa tion
V elarisf-tion
G lotta l
replacement
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Table 18 above shows tha t three phonological processes observed in 
the speech o f the present subjects are ch a ra c te ris tic  o f normal 
phonological development. In other words, they are frequently 
reported to  occur in normal ch ildren up to  f iv e  years o f age 
(Grunwell, 1982). Therefore, w ith  respect to  the contrasts affected 
by these phonological processes, i t  appears th a t the present subjects 
are fo llow ing  the normal developmental schedule.
The processes o f f in a l consonant de le tion , c lu s te r reduction, 
devoicing o f f in a l consonants and ass im ila tion  processes, as they 
occurred in  the present subjects, were categorised as evidence fo r  
phonological delay as they are absent in  the speech o f normal four 
year o ld  ch ild ren  (Grunwell, 1982; Stoel-Gammon and Dunn, 1985). 
However, w ith  the exception o f devoicing o f fin a l consonants, the 
percentage frequency o f  occurrence o f these processes was low, i.e . 
less than 40% occurrence. Therefore, although these processes are 
typ ica l o f ch ild ren  w ith  phonological delay, th is  statement can only 
be made, bearing in  mind th e ir  low frequency o f occurrence.
D. Use o f unique processes
The presence o f unusual processes not commonly observed in  normally 
developing ch ildren provides evidence fo r  phonological deviance, 
since they im ply an unusual pattern o f phonological acqu is ition  
(Grunwell, 1982). In Table 18 above, i t  can be seen tha t four 
processes have been categorised as phonologlcally deviant, or 
unusual. Of these processes, p a la ta lis a tio n , ve la risa tio n  and g lo tta l 
replacement have been observed in  the speech o f no n -c le ft palate 
phonologlcally disordered ch ildren (Dunn and Davis, 1983; Edwards, 
1983; Grunwell, 1981; Hodson and Paden, 1981;. Ingram, 1976; Weiner,
1979). To the w r ite r 's  knowledge the process o f non-s ib ilan t 
replacement, as defined in  the present study, has not been reported 
in  the speech o f phonologlcally normal or non -c le ft palate 
phonologlcally impaired subjects. However, frequent reports have been 
published which Indicate tha t phonologlcally impaired children
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experience d i f f ic u l t y  in  both the a r t ic u la tio n  and s ig n a llin g  o f the 
phonemic contrasts o f s tr id e n t f r ic a tiv e s  and a ffr ic a te s  (Hodson, 
1980; Hodson and Paden, 1981; Ingram e t a l. ,  1978; Ingram e t a l. ,
1980).
Based on the present sample, i t  is  possible tha t three phonological 
processes (g lo tta l replacement, p a la ta lis a tio n  and non -s ib ilan t 
replacement) may be pecu lia r to  ch ildren w ith  c le f t  palate, 
espec ia lly  w ith  regard to  the manner in  which these processes were 
applied. These processes, n a r t ic u la r ly  g lo tta l replacement and 
p a la ta lis a tio n , d iffe re d  in  the present subjects from th e ir  
app lication in  non -c le ft palate phonolog ica lly disordered ch ild ren , 
in  tha t they collapsed several contrasts. For example, g lo tta l 
replacement has been defined as the replacement o f in te rvo ca lic  or 
word f in a l voiceless stop consonants by a g lo tta l stop (Weiner,
1979). In the present study, the replacement o f obstruents by the 
g lo tta l f r ic a t iv e  /h /  (as occurred in  subject 0M) was also id e n tifie d  
as an instance o f g lo t ta l replacement. S im ila r ly , the process o f 
p a la ta lisa tio n  re fers to  the replacement o f a lveolar f r ic a tiv e s  by 
alveopalatal fr ic a tiv e s  (Hodson, 1980). In th is  study, p a la ta lisa tio n  
re ferred to  the replacement o f a lveo la r and alveopalatal stops, 
f r ic a tiv e s  and a ffr ic a te s  by non-English pala ta l consonants. Like the 
other two processes, non -s ib ilan t replacement also affected the 
contrasts o f a wide range o f phonemes. Thus, i t  seemed th a t when 
these processes occurred in the present subjects, they were used more 
extensive ly than those which have been reported in  the speech o f 
phonologically deviant children. The broad app lica tion  o f these 
processes had devastating e ffec ts  on in t e l l i g i b i l i t y  because o f  the 
increase in  the number o f homonymous forms.
I t  is  im portant to  stress tha t the suggestion tha t the above three 
processes may be unique to  children w ith  c le f t  palate, is  te n ta tive  
and is  based on speech production data in  on ly a few children.
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Further research is  required to  v e r ify  these observations.
Comparison o f the resu lts  o f the phonological process analysis found 
in  th is  study w ith  those observed In previous studies using th is  
approach in  c le f t  palate ch ildren is  lim ite d  fo r  two reasons.
F irs t ly ,  as c ited  in  Chapter 3, only two such studies (Hodson e t a l., 
1983; Lynch e t a l. ,  1983) have been published, and these have 
employed single case studies, l im it in g  the g e n e ra lis a b ility  o f the 
find ings. Secondly, the high degree o f ind iv idua l va ria tio n  1n 
subject performance makes i t  d i f f i c u l t  to  extract group trends. 
Nevertheless, the re su lts  o f the two reported studies revealed high 
frequency o f g lo t ta l replacement, backing processes, c lu s te r 
reduction and f in a l consonant de le tion which were also observed in 
the subjects o f the present study. I t  is  c lea r from the find ings o f 
th is  study as well as those o f the abovementioned studies tha t 
fu rth e r research is  needed to  determine whether c le f t  palate children 
do, indeed, show d if fe re n t or perhaps unique, patterns o f 
phonological development in  comparison w ith  normally developing non­
c le f t  palate children.
One may conclude from the foregoing discussion o f the features o f 
speech sound production patterns, th a t the present subjects behaved 
phonologically in  th a t they were unable to contrast the phonemes of 
English, p a r t ic u la r ly  those invo lv ing place and manner of 
a r t ic u la t io n . In some cases the reduction in  phonemic contrasts 
re flected  patterns o f phonological delay whereas In other cases, 
unusual phonological patterns were Id e n tif ie d , in d ica tive  o f 
phonological deviance.
I I I .  THE POSSIBLE ROLE OF IMPAIRED ORAL STRUCTURE AND FUNCTION IN 
PHONOLOGICAL ERRORS 
The discussion thus fa r  has centred upon the symptomatology o f speech 
sound production e rrors as they have presented themselves a t the 
phonetic le ve l, However, by v ir tu e  o f the fa c t tha t an o rgan ica lly  
impaired population was d e lib e ra te ly  chosen, some consideration must
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be given to  the possible role which defective oral s tructure and 
function may p lay in the speech sound production patterns observed in 
the present subjects.
As was mentioned above, the resu lts  o f the present study have c le a r ly  
shown tha t the subjects behaved phonologically in  tha t they showed a 
reduction in  th e ir  a b i l i t y  to  make the phonemic contrasts o f English 
d is t in c t  from one another. Although i t  is  not possible to state 
ca tego rica lly  the cause o f disordered speech sound production in  
these subjects, i t  is  speculated tha t the underlying d isorder is  
m ainly phonetic (the re s u lt o f impaired oral s tructure and function). 
I t  is  stressed tha t th is  suggestion must be made w ith  caution. The 
w r ite r  was aware tha t i t  was important to  assess the subjects' 
underlying phonological knowledge to  ascertain th e ir  perception o f • 
the adu lt phonemic contrasts. As described in  Chapter 5, an attempt 
was made to  assess phonemic perception, but as th is  te s ting  had 
lim ita t io n s , no d e f in it iv e  conclusions could be drawn.
I t  is  postulated th a t, in th is  s tru c tu ra lly  impaired population, the 
phonological processes and reduction in  phonemic contrasts were 
motivated by lower leve l phonetic constra in ts. This view supports 
th a t o f Hewlett (1985) who suggests, in  re la tio n  to  ch ildren w ith 
normal oral structu re  and function , th a t the c h ild 's  phonology is 
responding appropria te ly  to  constra in ts imposed by immature 
physiology and motor con tro l. Hewlett extends his argument to 
ch ildren w ith  c le f t  palate and proposes th a t "such pronunciations as 
tea [ 2 i ]  may not be the re s u lt o f phonological problems, but the 
responses o f an unimpaired phonology in  seeking to  circumvent 
problems in  production" (p. 164). In ce rta in  respects, th is  view is 
consistent w ith  Stampe's (1979) d e fin it io n  o f a phonological process 
which re fe rs  to a s im p lif ic a tio n  o f the adu lt ta rge t presenting "a 
sp e c ific  common d i f f ic u l t y  to  the speech capacity o f the in d iv idua l" 
(p. 1, c ite d  by G runw e ll, 1982, p. 166). In  the c h i ld  w ith  a c le f t
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palate, h is "speech c a p a c ity  is  not on ly immature, but also 
impaired, perhaps re su ltin g  in  a stronger need, than tha t o f normal 
ch ild ren , to  s im p lify  phonetica lly  complex adult phonemic contrasts.
The find ings o f the present research support th is  viewpoint: w ith  the 
exception o f a ss im ila tion  processes (which seldom occurred in  the 
present subjects) and la b ia lis a tio n  (considered developmehtally 
normal), the remaining phonological processes used by the subjects 
can be c la s s ifie d  as weakening processes. As defined by Edwards and 
Shriberg (1983) weakening processes are those which take "a segment 
one stey (or more) c loser to  zero (de le tion) (p. 103). Examination o f 
the phonological processes used in  the present subjects reveals t h ' t  
ta rge t obstruents were e ith e r deleted (c lu s te r reduction, f in a l 
consonant de le tion) replaced by a phone produced in  the posterior 
region o f  the mouth (p a la ta lisa tio n , ve la risa tio n ), replaced by 
consonants requring reduced in tra -o ra l a ir  pressure (d e a ffr ica tio n , 
n on -s ib ilan t replacement, g lo tta l replacement) or were devoiced in 
word f in a l pos ition  (devoicing o f f in a l consonants). A ll o f these 
replacement phones were cha ra c te ris tic  o f weakening processes (Hyman, 
1975, c ite d  by Edwards and Shriberg, 1963). I t  is  possible tha t 
processes such as stopping and fro n tin g , commonly described in  the 
speech o f ch ildren w ith  normal phonological development d id  not occur 
as these processes are strengthening processes and require the use o f 
high in tra -o ra l a i r  pressure fo r  th e ir  re a lisa tio n . Thus, the 
weakening processes may not be the re s u lt o f weakening processes in 
the phonological sense, although they appear tha t way. Inadequate 
velopharyngeal function and impaired a r t ic u la to ry  structures may 
con tribu te  to  disordered speech production to  a greater degree than a 
phonological d isorder a t the cogn itive , p sycho lingu is ts  leve l.
The proposal tha t im pa lrt^  oral s tructure and function  could have 
been responsible fo r  the reduction in  phonemic contrasts in  the 
present subjects does not exclude the p o s s ib il ity  o f  co-existing 
phonological impairment a r is in g  from fa u lty  learning patterns or
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phonetic deviance per se. For example, BS showed patterns o f phonetic 
d is a b il i ty  in  tbo t ve lar stops were frequently  replaced by uvular or 
pharyngeal stops. This change was considered phonetic as the uvular 
and pharyngeal places o f a r t ic u la t io n  are not phonemic in  English and 
the use o f these substitu tions did not a lte r  the meaning value o f the 
ta rge t phoneme. BS also displayed patterns consistent w ith  
phonological delay as was re flected  in  her use o f c lus te r reduction 
and l iq u id  s im p lif ic a tio n , and patterns o f phonological deviance as 
was evident in  the frequent use o f ve la risa tio n  and in  the 
v a r ia b i l i t y  in  the re a lisa tio n  o f the phonemic contrasts o f adult 
English (see Chapter 7).
In summary, i t  is  speculated tha t impaired oral s tructure and 
function hamper accurate speech sound production <-nd tha t the 
phonology, in  turn, accommodates these deviations by merging certa in  
adult phonemic contrasts a t the level o f speech sound output. Of 
course, in  depth te s ting  is  required to  determine whether, in 
addition to  disorders o f phonetic o r ig in , disorders o f speech sound 
production e x is t which re f le c t  problems a t the more abstract leve l o f 
underlying representation in  ch ildren w ith  c le f t  palate.
IV. POSSIBLE FACTORS ACCOUNTING FOR HETEROGENEITY OF FINDINGS 
In te r-su b je c t v a r ia b i l i t y  in phonological patterning has pervaded the 
discussion o f the find ings o f th is  study. Several fac to rs  may be 
responsible fo r  the heterogeneity o f the find ings , perhaps the most 
important o f which are:
A. V a r ia b il ity  in the s truc tu ra l and functional cha rac te ris tics
o f the subjects ' oral mechanisms and
B. Ind iv idual va ria tio n  in  patterns o f phonological development.
A. V a r ia b il ity  in oral structu re  and function
The composition o f the subject sample was s tru c tu ra lly  heterogeneous 
In tha t the extent o f the subjects' o rig in a l c le f ts  varied from
complete b ila te ra l c le f ts  o f the l ip ,  hard and s o ft palates to
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incomplete c le f ts  o f the s o ft palate only. The aim o f the present 
study was not to examine the phonological pattern ing in  ch ildren w ith  
a p a rtic u la r type o f c le f t ,  but to  f in d  out about phonological 
patterning in  a heterogeneous group o f four year old c le f t  palate 
children. Examination o f the oral s truc tu ra l mechanisms (Table 5), 
even though subjective in  nature, revealed th a t certa in  subjects 
showed marked velopharyngeal incompetence, in  contrast to  others who 
showed re la t iv e ly  unimpaired velopharyngeal function . Furthermore, 
the subjects displayed varying degrees o f dental and occlusal 
deviations and varying p ro fic iency fo r  rapid re p e tit iv e  a rtic u la tio n . 
The ro le  o f previous episodes o f middle ear disease, and concomitant 
flu c tu a tin g  conductive hearing loss also cannot be discounted in  a 
consideration o f v a r ia b i l i ty  in  speech production patterns. While the 
effects  o f in te rm itte n t hearing loss on speech acqu is ition  has not 
been f irm ly  established (as discussed in  Chapter 2), i t  is  possible 
tha t th is  too contributed to  a greater or lesser degree to  ind iv idual 
subject's speech sound production patterns.
I t  is  hypothesized tha t the combined in te ra c tio n  o f the factors which 
re la te  to impaired structu re  and function , ra ther than any single 
fa c to r in  iso la tio n  contributed considerably to  the overall 
differences in  speech sound production.
B. Ind iv idual va ria tio n  in  phonological acqu is ition  
The observed in te r-su b je c t d ifferences in speech sound production 
s k i l ls  o f the present subjects may also be accounted fo r  by 
ind iv idua l va ria tio n  in  patterns o f phonological acqu is ition . There 
has been growing recognition among researchers tha t in  addition to 
several universal and common features o f developing phonology, there 
is  abundant evidence to  suggest tha t a l l  ch ildren d if fe r  w ide ly In 
th e ir  acqu is ition  o f the phonology o f th e ir  language (Bernthal and 
Bankson, 1984; Ferguson and Farw ell, 1975; Grunwell, 1979; Ingram, 
1976; Leonard e t a l. ,  1980; Stoel-Gammon and Dunn, 1985). Bernthal
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and Bankson (1984) state tha t "ind iv idua l va ria tio n  during 
phonological acqu is ition  should be expected because i t  is  u n lik e ly  
t !ia t *11 ch ildren would derive id e n tica l phonological systems during 
the developmental period" (p. 118).
Ind iv idual va ria tio n  characterises both normally developing and 
phonolog ica lly disordered ch ildren (Grunwell, 1979). Since c le f t  
palate ch ildren obviously must acquire the sound systems o f th e ir  
language, i t  would seem log ica l to  in fe r tha t a t leas t the same wide 
range o f ind iv idua l va ria tion  would apply in  th is  popvlation. The 
find ings o f the phonological analyses fo r  ind iv idua l subjects 
revealed differences i -  the nature o f phonological processes 
observed, th e ir  frequency o f occurrence, as well as th e ir  systems o f 
contrasts. In add ition , certa in  subjects seemed to  show more patterns 
in d ica tive  o f phonological delay than deviance, while  others showed 
more processes typ ica l o f phonological deviance than delay. S t i l l  
other subjects showed a combination o f phonological deviance, 
phonological delay and phonetic erro rs .
The phonological patterns displayed by the present subjects underline 
the inaccuracy o f the term " c le f t  palate speech". In the c le f t  palate 
l ite ra tu re  o f the 1950‘s and and ea rly  1960's, researchers were 
concerned w ith  extracting  group trends in  speech sound production and 
paid l i t t l e  a tten tion  to  ind iv idua l d ifferences. This led to  the 
concept o f  "typ ica l c le f t  palate speech" which was the short hand 
phrase to  denote hypernasal resonance, audible nasal emission and 
even the compensatory a r tic u la tio n s  o f g lo tta l stops and pharyngeal 
fr ic a tiv e s . More recently , th is  term has fa lle n  in to  disrepute and 
the h igh ly  heterogeneous character o f the c le f t  palate population 
w ith  regard to speech cha rac te ris tics  has been recognised (Bzoch, 
1979; McWilliams e t a l. ,  1984; Moller e t a l. ,  1983; Spriestersbach et 
a !., 1964). The heterogeneity o f the c le f t  palate population w ith  
regard to  patterns o f phonological function ing  is  c le a r ly  shown in 
the present study.
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Other facto rs  which may have contributed to the heterogeneity o f  the 
find ings include the h is to ry  o f previous speech therapy, psychosocial 
fac to rs , subtle differences in  learning a b i l i t y ,  among others. 
However, because these facto rs  did not receive d ire c t a tten tion  in  
the present study and were not con tro lled  fo r , th e ir  precise 
influence on the v a r ia b i l i ty  o f the phonological patterns observed 
cannot be established.
The po in t to  be made by th is  discussion is  tha t the speech sound 
production cha rac te ris tics  o f the ch ild ren  studied varied w idely and 
th a t heterogeneity was in t r in s ic  to  th is  sample.
V. GENERALISABlLiTY OF FINDINGS
The fa c t th a t no two o f the subjects studied showed iden tica l 
phonological patterns indicates tha t a t leas t fo r  th is  sample, few 
generalisations concerning phonological processes in  c le f t  palate 
fou r year olds are possible. What did emerge from the find ings 
however was tha t a l l  subjects showed some processes common in 
normally developing ch ild ren  and most subjects showed processes 
consistent w ith  those o f phonologically delayed children.
I t  therefore seems safe to  suggest th a t normal and delayed 
phonological processes can e x is t in  fou r year old c le f t  palate 
ch ildren. However, fu rth e r research is  needed to  confirm  these 
f ind ings and to  ascertain more d ire c t ly  how impaired oral s tructure 
and function a ffe c t the phonological function ing o f ch ildren w ith 
c le f t  palate. Moreover, w ith  add itiona l research, i t  may be possible 
to  define sub-groups o f c le f t  palate ch ildren w ith  regard to  the 
phonological processes used.
V I. CLINICAL APPLICABILITY OF PHONOLOGICAL PROCESS ANALYSIS TO THE
DESCRIPTION OF DISORDERED SPEECH SOUND PRODUCTION IN CHILDREN 
WITH CLEFT PALATE
The present investiga tion  has shown tha t certa in  o f the speech sound 
production disorders in the subjects studied could be described in 
terms o f phonological processes. To th is  extent phonological process 
analysis represents a s ig n ific a n t improvement over the tra d itio n a l 
framework o f analysis o f " c le f t  palate speech" which id e n tifie s  
ind iv idua l errors o f a r t ic u la t io n . Process analysis provides a more 
comprehensive than the tra d it io n a l approach because i t  seeks to 
determine patterns in  the errors o f pronunciation, taking in to  
account both the s truc tu ra l and systemic s im p lif ic a tio n s  used by the. 
c h ild  (GrunweU, 1981; 2982).
Although the usefulness o f phonological process analysis has been 
demonstrated in  th is  study, i t  must be pointed out tha t i t  is 
esse n tia lly  an e rro r analysis which re la tes the c h ild 's  rea lisa tio n  
o f a ta rge t sound to  the adult standard form. In Grunwel 1 ls (1981)
phonological processes are in  fa c t generalised comparisons 
between the patterns in  the adu lt pronunciations and in  the 
c h ild 's  rea lisa tion .. They are therefore only an in d ire c t 
descrip tion o f the two independent phonological systems tha t 
govern the patterning in te rna l to  the two sets o f data (p.
Because phonological processes describe errors o f production, the 
resu lting  patterns are se lective ; in  other words, they do not provide 
a comprehensive appraisal o f the speaker's phonological system as a 
whole. I t  is  not c lea r from the resu lts  o f the phonological process 
analysis alone, which phonemic contrasts the ch ild  is  ab le  to  signal 
and in  which s y lla b le  contexts. Therefore, there is  a need fo r  
fu rth e r analysis which takes in to  account the speaker’s ccn trastive  
a b i l i t ie s  in  addition to  his contrastive fa ilu re s .
The phonological processes commonly observed id e n tif ie d  in  normally 
developing ch ildren did not always describe the errors observed in
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the subjects o f the present study. For example, there was no 
set process to  describe the replacement o f s ib ila n t  consonants by 
non -s ib ilan t consonants. The im p lica tio n  is  tha t c lin ic ia n s  should 
employ an open set o f processes in  order to describe id iosyncra tic  
processes, a view endorsed by Edwards (1982) and Ingram (1981).
Phonological process analv»is o f the speech production data in  th is  
inves tiga tion  did not account fo r  the fa c t th a t subjects produced the 
same ta rg e t sounds in  d if fe re n t ways, i.e. v a r ia b i l i ty  o f speech 
sound production. This was p a r t ic u la r ly  true fo r  subs titu tion  
processes. The re la t iv e  ease w ith  which a given e rro r can be 
described in  terms o f a phonological process does not necessarily 
capture the e ffec ts  o f v a r ia b i l i t y  i-n speech sound production on the 
adequacy o f the phonological system as a whole. This re-emphasizes 
the need fo r  con trastive  assessment.
Thus although phonological process analysis was a useful too l fo r 
describing disordered speech sound production in  the present 
subjects, i t s  app lica tion  in  other c le f t  palate ch ild ren  should be 
made w ith  f u l l  awareness o f i t s  purposes and lim ita t io n s ,  i.e . as an 
analysis to  determine the systematic patterns in  e r ro rs  o f  speech 
sound production. This caveat is  issued in the l ig h t  o f the 
increasing p opu la rity  o f th is  form o f analysis fo r  a wide range o f 
speech disordered populations. As has been demonstrated in  the 
present research, w h ile  certa in  e rrors o f the subject's speech sound 
production disorders could be described in  terms o f phonological 
processes, others could not. The ind iscrim ina te  use o f phonological 
processes to  describe a l l  m isa rticu la tions  in  some o f the recently 
published studies in  the lite ra tu re  has led to  skepticism. McReynolds 
and E lbert (1981) in  re fe rr in g  to  ch ildren w ith  functional 
a r t ic u la t io n  disorders charge tha t unless phonological processes can 
be e m p irica lly  demonstrated, " th is  kind o f analysis is  no more than a 
re la b e llin g  o f a r t ic u la t io n  erro rs" (p. 197). This claim  seems
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equally applicable to  the analysis o f disordered speech in  ch ildren 
w ith  c le f t  palate.
V II.  SUMMARY
This chapter has attempted to  view some o f the find ings w ith in  the 
framework o f c lin ic a l phonology. Consideration has also been given to 
the possible ro le  which s truc tu ra l deviations may contribute to 
impaired phonology in  these c le f t  palate subjects. In view o f the 
heterogeneity o f the find ings , th e ir  g e n e ra lis a b ility  is  lim ite d . The 
a p p lic a b il ity  o f phonological process analysis to  the descrip tion o f 
disordered speech sound production in the present subjects received 
a tten tion . The c lin ic a l im p lica tions o f the resu lts  o f th is  
investiga tion  are discussed in the concluding chapter.
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CHAPTER 9 
CONCLUSION
There has been growing awareness o f the need to  discover underlying 
patterns in  disordered speech production in u n in te ll ig ib le  children 
w ith  functional a r t ic u la tio n  disorders. This has resulted in  the 
app lica tion  o f the p rinc ip les  o f phonological analysis to  the 
descrip tion o f the speech sound production disorders o f these 
ch ildren. In p a rt ic u la r, phonological process analysis has gained 
increasing p opu la rity  and has become an a ttra c tiv e  a lte rn a tive  to 
tra d it io n a l methods o f assessment o f disordered speech sound 
production.
The paucity o f data on phonological patterns o f c le f t  palate children 
has motivated the present study. Using phonological process analysis, 
th is  study aimed a t describing the speech sound production e rrors of 
e igh t fou r year old ch ildren w ith  repaired c le f t  palates.
In contrast to  the w ide ly held opinion th a t speech sound disorders in 
ch ildren w ith  c le f t  palate are only phonetic in  nature, the resu lts  
o f the present study ind icate th a t the subjects behaved 
phonologically in  th a t they were unable to  signal certa in  English 
phonemic contrasts a t the leve l o f speech output. This find ing  has 
important im p lica tions fo r  therapy and diagnosis fo r  a c h ild  w ith  a 
c le f t  palate.
The most obvious therapeutic Im p lica tion  o f reduced systems of 
contrasts is  to  Introduce new contrasts in to  the ch ild ' speech sounr* 
production system to  enable him to  signal the,meaning d ifferences o f 
the adu lt ta rge t and to  Improve his communicative effectiveness.
Since phonological processes, by d e fin it io n , re s u lt in  a loss of 
phonological contrast, expanding the system o f contrasts and 
suppression o f delayed or deviant processes may form the simultaneous 
focus o f the remediation programme. I t  cannot be denied tha t
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tra d it io n a l methods o f a r t ic u la tio n  therapy may be needed to  teach 
the correct movement patterns required to produce the sounds to  be 
expressed by the contrast. This is  p a r t ic u la r ly  relevant in  a ch ild  
whose phonetic repe rto ire  does not-contain the ta rge t sounds.
However, in  th is  case, i t  is  recommended tha t the ch ild  be taught the 
ta rge t sound in  iso la tio n  and tha t th is  should then be incorporated 
in to  h is phonological system through meaningful use o f speech.
In order to  achieve expansion o f the system o f phonemic contrasts, 
some o f  the phonologically-based techniques c u rre n tly  employed w ith  
non -c le ft speech disordered children may be applied to children w ith 
c le f t  pala te , e.g. the method o f meaningful minimal contrasts (Pokes, 
1982) and homonymy confrontation (Weiner, 1981). These procedures 
emphasize the communicative function o f phonology by increasing his 
or her communicative effectiveness or fa ilu re  through the use o f 
meaningful contrast. For example, a ch ild  w ith  a c le f t  palate may 
show a high percentage o f occurrence o f g lo tta l replacement in  which 
a l l  obstruents are replaced by the g lo tta l stop [2 ] .  Thus, he 
produces [b i2 ]  fo r the m in im ally d if fe re n t words "bead", "beat", 
"beak" and "bees", "beef", "beach" but demonstrates correct 
production o f /d / ,  / t / ,  / k / ,  / z / ,  / f /  and / ^ /o n  s tim u la tion . In 
order to  expand the phonemic contrasts in  s y lla b le  f in a l p o s ition , a 
set o f p ictures depicting each o f the ta rg e t sounds is  presented to 
the ch ild . The c lin ic ia n  may then in s tru c t the ch ild  to  ’-equest each 
p ic tu re  she has in  her hand. Because the c h ild  uses one homonymous 
form fo r  a l l  the stimulus words, he w i l l  soon learn th a t he is  not 
ge tting  h is message across and th a t he needs to  make some 
m od ifica tion  to  h is production in  order to  do so. This approach 
fa c i l i ta te s  the establishment o f the phonemic d is t in c t io n  in  a 
meaningful and systematic manner. Even i f  the ta rge t phoneme is  not 
p e rfe c tly  co rrect, but is  held d is t in c t iv e  from the other ta rge ts , 
h is communicative effectiveness or in t e l l i g i b i l i t y  w i l l  be increased.
page 203
The se lection o f phonological processes to  be elim inated may depend 
on facto rs  such as frequency o f phonological process occurrence, 
v a r ia b i l i ty  o f process occurrence, current knowledge o f the 
sequence o f process suppression in  normal phonological development, 
or the presence o f unusual or deviant phonological processes 
(Grunwell, 1983b). Several authors have suggested th a t the s ta rtin g  
poin t in  therapy is  to  e lim ina te  those processes which contribute the 
most to  u n in te l l ig b i l i t y  or those which are suppressed ea rly  on in  
normal phonological development (Grunwell, 1983b; Hodson and Raden, 
1983; Ingram, 1976; Stoel-Gammon and Dunn, 1985).
The c r i t ic a l  d iffe rence  between the phonological approach to  therapy 
described above and tra d it io n a l methods o f remediation fo r  c le f t  
palate ch ildren lie s  in  the fa c t tha t the former deals w ith  patterns 
o f e rrors in  the context o f meaningful speech, while the la t te r  aims 
to  achieve correct production o f a single consonant in  several 
phonetic contexts containing the ta rge t sound. According to  Grunwell 
(1983b),
the fundamental premise o f phonological therapy must sure ly  be 
th a t the changes in speech production need to take place not 
so much in  the mouth but in  the mind o f the ch ild . The aim o f 
treatment is  to  e ffe c t cogn itive  reorganisation rather than 
a r t ic u la to r y  changes" (p. 4).
Perhaps th is  premise needs to  be adjusted s l ig h t ly  in  i t s  app lica tion
to  ch ildren w ith  c le f t  palate. As stated above, i t  is  not uncommon to
encounter a c le f t  palate ch ild  who is  phys ica lly  incapable o f correct
production o f a p a rtic u la r group o f sounds. Thus, the premise on
which phonological therapy in  c le f t  palate children should be based
is ,  perhaps ra the r, tha t changes in  speech production need to  take
place in  the mind and in  the mouth. This po in t leads d ire c t ly  in to  a
fu rth e r important treatment aspect which w il l  determine the
effectiveness o f treatment, i .e .  the notion o f phonemic perception.
In the present study, the lim ita t io n s  o f the phonemic perception 
te s tin g  procedure used precluded d e fin it iv e  conclusions regarding the 
subject's a b i l i t y  to  d iscrim inate the phonological contrasts on a
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perceptual le ve l. In order to  fin d  out i f  the problem does, indeed 
l ie  in  the speaker's ''mind", i t  is  recommended th a t assessment of 
phonemic perception is  conducted. However, given the d if f ic u l t ie s  
which were made manifest when phonemic perception te»cing was 
attempted, additional research is  required to  develop an appropriate 
assessment procedure which takes account o f the d is to rted  speech 
sound production in  ch ildren w ith  c le f t  palate.
The present study has revealed th a t phonological process analysis, 
when used alone, has both advantages and lim ita t io n s  in  the 
descrip tion o f  the speech sound production e rrors o f ch ild ren  w ith  
c le f t  palate. This has important c lin ic a l im p lica tions in  the 
d iagnostic s itu a tio n . Because phonological process analysis is  an 
e rro r analysis i t  seems essentia l tha t th is  procedure should form one 
component o f  the phonological analysis battery. In view o f the high 
p ro b a b ility  o f co-ex is ting  phonetic and phonological d is a b il i ty ,  as 
was demonstrated by the find ings o f the present research, a 
phonological analysis ba tte ry  should be developed which takes both 
^ e c ts  o f speech production in to  account. The fo llow ing  suggestions 
are made fo r  the assessment o f disordered speech sound production in 
ch ildren w ith c le f t  palate:
a. The f i r s t  step, almost too obvious to  sta te , is  to  ensure tha t 
the s truc tu ra l and functional status o f the ch ild 's  oral speech 
apparatus is  capable o f adequate speech production. I t  is  obvious 
tha t a comprehensive assessment o f the oral mechanism fo r  speech 
production and decisions fo r  fu rth e r surgical and/or orthodontic 
management would precede e n ro llin g  any c le f t  palate ch ild  fo r  speech 
therapy. Furthermore, a descrip tion o f the c h ild ’s oral structu re  and 
function w i l l  form a basis on which to re la te  find ings from the 
analysis o f speech sound production.
b. The second phase, assessment o f s t im u la b il ity ,  re la tes to  the 
f i r s t  in  tha t i t  concerns a measure o f the c h ild 's  phonetic a b i l i ty .  
Data from a ch ild  who is  unable to produce the ta rge t sound on
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stim u la tion  provide im portant clues fo r  therapy. In such a case, i t  
is  necessary fo r  the in i t ia l  stages o f in te rven tion  to' focus on 
correct production o f the ta rg e t sound or class o f sounds. Only then 
can the e rro r sound/s be contrasted w ith  the ta rge t sound/s in 
meaningful approach. In con trast, a ch ild  who is  capable o f correct 
production o f h is e rro r sounds may progress favourably w ith  a 
phonological approach to  therapy. In th is  case, the c lin ic ia n  w il l  
aim to  expand the ch ild 's  system o f phonemic contrasts, w ithout 
having to  teach correct phonetic production.
c. With regard to  the analysis procedure, i t  seems important to be 
constantly aware o f the p o s s ib il ity  o f phonological as well as 
phonetic dimensions in  the c h ild 's  speech problems. Thus, the focus 
should not be concerned e n tire ly  w ith  the phonetic aspects o f speech 
production in  the c le f t  paleU  c h ild , as has been the trend in  the
d. The analysis procedure employed should be comprehensive and 
should examine the data both w ith  regard to patterns o f errors as 
w ell as the c h ild 's  a b i l i t y  to  produce sounds co rrec tly . With regard 
to  the former, the analysis should not bu re s tr ic te d  to  the 
id e n tif ic a tio n  o f predetermined patterns o f erro rs , instead an open 
ended approach should be adopted.
e. In addition to  the focus on the segmental aspects o f speech 
production, the analysis should also examine the c h ild 's  phonotactic 
constra in ts in  a formal manner, i.e . the c h ild 's  use o f ta rget 
sy llab le  shapes. In the present study, th is  was unnecessary as the 
subjects maintained the appropriate sy llab le  shapes. However, in 
younger c le f t  palate ch ildren such an analysis may be useful in 
determining the p r io r i t ie s  fo r  therapy. For example, w ithout f in a l 
consonants, therapeutic s tra teg ies to teach word f in a l voicing would 
be impossible.
f. As stated above, a procedure should be employed which w il l  
assess the ch ild 's  a b i l i t y  to  d iscrim ina te  in tra -pe rsona lly  his
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errors from the ta rge t phonemes on a perceptual leve l. This w il l  
enable the c lin ic ia n  to  locate the s ite  o f the disorder, as e ith e r 
cognitive ( in  the mind) or phonetic ( in  the mouth).
The find ings o f the present study have demonstrated the importance o f 
the need fo r  c lin ic ia n s  to  be aware o f the phonological and the 
phonetic components o f  speech sound production. The de ta iled 
find ings o f the present study in terms o f phonological process 
occurrence must be regarded as p re lim inary. In order to  expand 
current knowledge o f phonological patterns and phonological 
development o f ch ildren w ith  c le f t  palate, fu rth e r research is  
indicated. The fo llow ing  suggestions fo r  additional study are made 
in  the l ig h t  o f the find ings o f the present inves tiga tion .
The phonological analyses in the present study were confined to data 
obtained from speech production samples. Although a te s t o f phonemic 
perception was administered, the find ings could not be analysed as i t  
was fe 'it  tha t the resu lts  were not va lid . However, a study to  
determine the re la tionsh ip  between phonemic perception and phonemic 
production in  c le f t  palate ch ildren would y ie ld  valuable ins igh ts  fo r  
remediation planning. For example, a ch ild  who is  unable to  perceive 
the phonemic d is t in c t io n  between Independent phonemes or classes o f 
phonemes would require a d if fe re n t therapeutic o rie n ta tio n  from a 
c h ild  who could re a d ily  perceive such d is tin c tio n s  but could not use 
these phonemes con tras tlve ly . This is  p a r t ic u la r ly  relevant In the 
c le f t  palate population In view o f the possible e ffec ts  which 
frequent bouts o f middle ear pathology and hearing loss may have on 
phonological development. Because o f the in a c c e s ib ility  o f phonemic 
perception to systematic inves tiga tion , numerous methodological 
problems such as those encountered In the present study, would 
require re so lu tio n .
The age range o f  the subjects on whom phonological analysis is  
conducted could be varied In fu tu re  studies. Very l i t t l e  is  known
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about ea rly  phonological development in c le f t  palate ch ild ren , i.e. 
children who are in  the process o f acquiring th e ir  f i r s t  words. As 
undesirable compensatory patterns o f a r t ic u la t io n  (such as ve lar 
pa la ta l obstruents, g lo tta l stops and pharyngeal consonants) are 
known to develop in  some cases even before primary surgical repa ir o f 
the palate is  completed (0‘Gara and Logemann, 1983), i t  may be 
in te res ting  to  Investigate th e ir  ro le  in  the ea rly  lex ica l 
development o f c le f t  palate ch ildren. According to  Ferguson (1978) 
and Ingram (1975), normal ch ildren are subject to  production 
constra in ts in  the p re - lin g u is t ic  periods, e.g. f i ic a t iv e s  and 
consonant c luste rs  are ra re ly  heard in  babbling. These production 
constra in ts  are also apparent in  ea rly  lex ica l development. The 
ch ild  may select a few word shapes whil?  (.voiding others, depending 
on the structu ra l cha rac te ris tics  o f the words and sound segments 
contained therein. The additional production constra in ts Imposed by 
the c le f t  may re s u lt in  d if fe re n t word selection patterns from those 
observed In normals. Empirical confirm ation o f th is  hypothesis, may 
provide the c lin ic ia n  w ith  valuable pointers fo r  language s tim u la tion  
programmes which may in  turn be helpfu l in  p red ic ting  subsequent 
disordered patterns o f speech oreduction.
Larger subject samples than those employed in the present study, 
could be investigated a t several uge in te rva ls . Such research could 
aim to  determine whether sub-groups o f c le f t  palate ch ildren e x is t 
w ith  regard to phonological process usage a t d if fe re n t ages and how 
these subgroups re la te  to  current knowledge o f normal as well as 
deviant phonological development.
Longitudinal data, although often p ra c tic a lly  d i f f i c u l t  to secure, 
are a po ten tia l source o f valuable Inform ation which has both 
theore tica l and c lin ic a l Im p lica tions. A wide range o f Ind iv idual 
va ria tion  In the phonological systems o f ind iv idua l subjects has been 
demonstrated In the present study. I t  would be in te res ting  to  fo llo w  
the paths o f phonological acqu is ition  o f Ind iv idual ch ildren w ith
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varying seve rity  o f the o rig in a l c le f t ,  age a t pa lata l repa ir and 
episodes o f o t i t is  media along the path o f phonological acqu is ition . 
Factors such as the ra te o f phorvi.ugical acqu is ition  and change, 
v a r ia b i l i ty  in  speech sound production as well as phonological 
a lte ra tions  in  response to  surgical in te rven tion  and episodes o f 
o t i t i s  media could be investigated.
The present study has demonstrated the value in conducting 
phonological analyses on a subject population in  which the underlying 
basis fo r  the speech sound production disorder is  organic. In th is  
regard a fin a l research im p lication may be to  perform s im ila r 
analyses on patients w ith  other o rgan ica lly  related disorders, such 
as children w ith  cerebral palsy or developmental or acquired apraxia. 
In these populations, i t  may be possible to  determine unique patterns 
in  reduction o f phonemic contrasts which in  turn provide helpful 
c lin ic a l in s ig h ts .
The find ings o f  the present research raise some o f the m ultitude o f 
•imoortant questions which must be answered about the re la tionsh ip  
between impaired oral structu re  and function and i t s  e ffects  on the 
phonological and phonetic aspects o f speech production. In order to  
answer these questions, i t  is  necessary fo r  c lin ic ia n s  and 
researchers in  the f ie ld  o f c le f t  palate h a b ilita t io n  to  adopt an 
open-minded approach to  the descrip tion and e x t1^nation o f the speech 
behaviours observed. The fo llow ing  statement by Locke (1983), who 
discusses th is  issue in  re la tio n  to  c lin ic a l pi ... ology, seems equally 
appropriate to  disordered speech sound production in  ch ildren w ith 
c le f t  palate:
Now tha t we know techniques fo r  investiga ting  children and fo r  
analyzing ch ildren 's speech i t  would be desirable to  ask why 
th is  ch ild  is  exh ib iting  th a t  phonetic behavior. And in  asking 
such questions, perhaps we should fo llo w  the em pirical t r a i l  - 
whether i t  leads us in to  cognitive or physiological domains - 
and q u it deciding in  advance where i t  is  we want to  go (Locke, 
1983a, p. 341).
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Sample o f case h is to ry  information form completed b.y the mother 
or eacn suoject p r io r  to  experimental testing
CASE HISTORY INFORMATION
NAME: ...............................................................................................................
ADDRESS: .........................................................................................................
DATE OF BIRTH:........................................  TELEPHONE: (H).
(W).
AGE OF CHILD: YEARS.....................MONTHS........................
NAME OF SPEECH THERAPIST:......................................................
TELEPHONE:............................................................ ADDRESS:...
FOR HOW LONG HAS YOUR CHILD RECEIVED SPEECH THERAPY?.,
HOW OFTEN DOES YOUR CHILD ATTEND SPEECH THERAPY? .
EXTENT OF CLEFT AT BIRTH:
CLEFT LIP: YES/NO
IF YES, WHICH SIDE? LEFT.....................RIGHT........................
SOTK.................
WAS THE GUM (ALVEOLAR PROCESS) INVOLVED ? YES/NO
IF YES, WHICH SIDE? LEFT.....................RIGHT........................
BOTH.....................
CLEFT PALATE: HARD AND SOFT PALATE - YES/NO
SOFT PALATE ONLY Me. hard palate in ta c t)  - YES/NO 
SOFT PALATE EXTENDING PARTIALLY INTO HAR6 - YES/NO
HARD PALATE: WIDTH -  Narrow........................Medium..................
( I f  possible, please supply information according to the surgeon's opinion]
SOFT PALATE: WIDTH - Narrow........................Medium..................
Wide...........................
DEVELOPMENTAL HISTORY;
DID YOUR CHILD HAVE FE'.DING PROBLEMS AS AN INFANT? (please describe)
AGE AT WHICH MOTOR MILESTONES WERE ACHIEVED - sat at ..................   months
crawled a t ..................months
walked a t .................. months
AGE AT WHICH SPEECH MILESTONES WERE ACHIEVED -  babbled a t .................months
- f i r s t  words a t.........months
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- f i r s t  sentences at..months 
DID YOUR CHILD'S TEETH ERUPT NORMALLY? YES/NO IF NO, PLEASE SPECIFY....
SURGICAL HISTORY:
LIP REPAIR: DATE:....'.............................................. AGE OF CHILD:....................
SURGEON:................................................
LENGTH OF HOSPITALIZATION:.....................................................days
COMPLICATIONS: (S pecify)...............................................................
PALATAL REPAIR:
Hfir- fvrE DATE:.............................................AGE OF CHILD:...........................
SURGEON:................................................
LENGTH OF HOSPITALIZATION:...................................................days
COMPLICATIONS: (S pecify)............................................  . . . .
SOFT PALATE DATE:..........................................AGE OF CHILD:..............................
SURGEON:................................................
LENGTH OF HOSPITALIZATION:...................................................days
COMPLICATIONS: (S pecify).............................................................
ADDITIONAL SURGERY TO CLEFT (e .g . l ip  rev is ion , pharyngeal f la p , nose
" N m : ..........................................WE OF em u ,.................................
SURGEON:............................................
LENGTH OF HOSPITALIZATION:.................................................days
COMPLICATIONS: (Specify)..............................................................
GENERAL SURGICAL PROCEDURES
N8? PLEASEVsSppI!y ^NF%ATi0N^0r^LL°INSTANCES^F SURGERY.
DATE(S)..............................................................................................
AGE OF CHILD AT SURGERY...............................................................
SURGEON:............................................ ..............................................
LENGTH OF HOSPITALIZATION:.........................................................
DATE:...............................................AGE OF CHILD:,
SURGEON:.............................................................
Tk,
LENGTH OF HOSPITALIZATION: 
COMPLICATIONS: (S pecify)..
.days
MEDICAL HISTORY
DOES YOUR CHILD HAVE ANY PARTICULAR PROBLEM UNRELATED TO THE CLEFT PALATE 
CONDITION? (S pecify)................................................................................................
DOES YOUR CHILD SUFFER FROM FREQUENT COLDS? YES/NO HOW OFTEN?.............
DOES YOUR CHILD SUFFER FROM EAR INFECTIONS? YES/NO HOW OFTEN?.............
HOW LONG DO THE EAR INFECTIONS LAST?.................................................................
HAS YOUR CHILD SHOWN EPISODES OF HEARING LOSS DURING THESE PERIODS?....
IF YES, WOULD YOU DESCRIBE HEARING LOSS AS MILD /  MODERATE /  SEVERE ?
HOW LONG DOES THE HEARING LOSS LAST...................................................................
WHAT TREATMENT IS PRESCRIBED?...............................................................................
HAS YOUR CHILD'S HEARING BEEN TESTED? YES/NO IF YES, DATES?.....................
WHAT WERE THE F IN D IN G S ?..................................................................................
ORTHODONTIC HISTORY
DOES YOUR CHILD RECEIVE ORTHODONTIC TREATMENT?..............................................
DOES YOUR CHILD WEAR A PLATE?  .................................................................
WHAT IS THE PURPOSE OF THE PLATE?.......................................................................
HAVE YOU NOTICED A CHANGE IN YOUR CHILD'S SPEECH SINCE THE PLATE WAS ACQUIRED? 
(Specify)............................................................................................
DESCRIPTION OF SPEECH
IS YOUR CHILD EASY TO UNDERSTAND? . YES-NO 
IS YOUR CHILD EASY TO UNDERSTAND BY PARENTS...................
TEACHERS.................
UNFAMILIAR PERSONS i f
ADDITIONAL INFORMATION:
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APPENDIX S
Art example o f the check lis t used fo r  the examination o f the oral 
speech mechanism ~
EXAMINATION OF ORAL SPEECH MECHANISM
NAME:...................................................................
FACE
Symmetry o f le f t  and r ig h t halves 
Appropriate proportion o f face parTT 
Evidence o f  mid fa c ia l collapse ___~
NOSE
Symmetry o f le f t  and r ig h t  halves 
Nose fla ttened on side o f  c le f t  ]
U P S
Scarring - fa in t  or obtrusive 
Paucity or overabundance o f tissue 
Presence o f notch in  l ip  
Function: l ip  rounding
pursing 
close lip s  
p u ff cheeks 
b ite  lower l ip
IEETH
Missing teeth (specify location) 
Alignment o f teeth (wide spaces, 
crooked teeth etc.)
Labioverted teeth observed 
iinguaverted teeth observed 
Presence o fp ro s th e s is
JAW
Occlusion-maxilla protruded a n te r io r ly  
-m a x illa  retruded poste rio rly "
B ite -  cross b ite  (upper inc isors   “
overlap lower inc isors  & 
vice versa simultaneously)
-  open b ite  (upper incisors
do not cover lower inc isors) __
-  overbite (upper incisors __
too fa r  a n te rio r re la tiv e  to 
lower inc isors
-  underbite (upper Incisors __
posterio r to  lower incisors)
TONGUE
Size o f tongue re la tiv e  to m a x illa ry
Function -  elevation
- depression ]
-  protrusion
- la te ra liz a tio n
HARD PALATE
Height w ith in  normal l im its  
Width o f palatal arch 
Presence o f oronasal fis tu la e  
Excessive scarring
SOFT PALATE
Symmetrical l e f t  and r ig h t  sides
Excessive scarring
Length
Relation o f s o ft palate to  depth 
o f pharynx
Function -  evidence o f movement * 
o f sofc palate on /a /
- v e rtic a l movement
PHARYNX
Presence o f enlarged to n s ils  
Presence o f a post nasal drip
OIADICHOKINSSIS
/p  p P /  (16.5/5sec)
/ t  t  t  /  (17.6/Ssec
A  k k /  15.1/5sec)
/p  t  k /  (13.7/5sec)
SUMMARY
-  subjective impressions only.
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Stimulus Items comprising the naming task
aeroplane 
baby 
basket
bicycle
bridge 
candles
chicken 
cowboy hat 
crayons 
crocodile 
do ll
elephant 
feather
fish  
flag  
f l  ower 
fo rk  
frog 
f r u i t  
ghost
glasses
hanger
icecream
jug
jungle gym 
lig h t
mouth
necklace
nest
page
pig
shower
s lide
smooth
soup
spider
squ irre l
squeezing
swimming pool 
te le v is io n
th in 6
thumb
toothbrush
yellow
zip
APPENDIX C
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APPENDIX D
Transcription symbols
The follow ing tra n scrip tio n  synbols, derived from M oller e t a l.  
(1983), PROS (1980) and Trost (1981f were used 1n conjunction w ith 
those contained in  the In te rna tiona l Phonetic Alphabet (revised to 
1979):
SYMBOL DESCRIPTION PHYSIOLOGICAL CORRELATES
PLACE OF ARTICULATION
[i-3 voiceless pharyngeal stop overa ll re tra c tio n  o f tongue which a rticu la te s  w ith poste rio r pharyn­
geal wall
[ & ] voiced pharyngeal step
C c ] voiceless mid-dorsum palatal 
stop
tongue contacts mid-palate in the 
same pos ition  as the g lide  / j /
voiced mid-dorsum palata l 
stop
[ * ] voiceless pos te rio r nasal f r ic a t iv e
SECONDARY ARTICULATION
pharynx cons tric ts  as velum 
approximates the posterior 
pharyngeal w a ll. A ir  is  released 
nasally
[ " ] nasalization sound produced w ith  nasal resonance 
-  usua lly  applies to  vowels and 
appm im arts
r 3 nasal s i r  emission noise energy is  released nasally- usually applies to  consonants
[-3 denasalization absence o f  appropriate degree o f 
nasal resonance
[ , ] lab ia lized non-labial consonant is  accompanied by l ip  rounding
n on -lab ia lized la b ia l consonant 1s unrounded
c J pa lata lized secondary ra is ing  o f tonge toward pa la ta l region
[ 4 ] la te ra lise d a ir  stream is released la te ra lly  as opposed to  ce n tra lly
[ z] g lo tta lize d sound is  produced w ith secondary 
closure a t the g lo t t is .  The oral 
consonant Is released followed by 
the g lo tta l sound
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SYMBOL DESCRIPTION PHYSIOLOGICAL CORRELATES
STOP RELEASE SYMBOLS
[  k]  aspirated
C ’ ]  unaspirated
[  unreleased
VOICING SYMBOLS
[  v ]  p a r t ia l ly  voiced
[ # ]  p a r t ia l ly  devoiced
OTHER SYMBOLS
[  * ]  weak a rt ic u la t io n
[  : ]  lengthened a rt ic u la t io n can apply tc  vowels or consonants
( ) s ile n t a r t ic u la t io n sound is  inaudible but v is u a lly  
observed
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' V  :
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APPENDIX F
T-values obtained from Wllcoxon Matched Pairs Signed Rank Test 
ind ica ting  s ig n ific a n t and non-s ign ifican t differences between 
percentage o f occurrence o f phonological processes" in namTng~and 
connected speech tasks
l-values S ign ifican t
Difference
hon-S ignificant
Difference
S u bs titu tu  • 
Processes •
LS 12
DEAFF 9.5
MON-SIB REP 14
LAB
PAL 16
VEL 13.5
DFC 2
10.5 x
Syllab le  s tructure 
Processes
U
5
V
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